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THE ACARINA OB MITES. 1 

T!y Nathan Hanks, 
Entomological Amntant, Bureau of Entomology. 

PREFACE. 

' The mites have always attracted considerable interest, both from their minute 
size and because of the remarkable habits of some special. Although many persona 
have examined them in a desultory -way, but few have really studied them. Con- 
sequently there xa a great amount of literature, much of which is not reliable. Too 
often entomologists have considered that their knowledge of insects in general was a 
sufficient, basis for the description of mites. Probably the lack of general works on 
mites has been responsible for many errors. For years the only work treating of the 
mites as a whole that has been accessible lo American naturalist? is Andrew Murray's 
Economic Entomology; Aptera (1877). In this book nearly 300 pages are devoted 
te Acarina. Unfortunately Murray'streatmentisfarfromsatisfactory and abundantly 
stored with mistakes, many, however, taken Jrom other writers. 

<6ince that book was published several European specialists have been at work on 
'ie European fauna and produced monographs which are of great accuracy. Not 
'only have various new facts been discovered, but many of Iho old facts havo been 
given quite now interpretations. Such a belief as the parasitism, of the Uropoda on 
the Colorado potato-beetle seems hardly as yet to have been eradicated. To present 
a reliable text to the American reader is my intention. Very frequently I have 
obtained facts of importance and interest from the European literature. Particularly 
is this true with those parasitic groups with which I am not so well acquainted. 
Errors will of course be found, but great care has been exercised in choosing the 
sources of information. 

I have given tables to all the known American genera, and in some families added 
other well-known genera which will doubtless occur in our fauna- when it is more 
thoroughly explored. 

Practically the only door through which one may enter into the systematic study 
of mites in general is Canestrini's Prospetto doll' Acarofauna Itoliona, but for certain 
families thero are other works, which will be found listed in the bibliography. 

INTRODUCTION. 

The acarians form an order in the groat class Arachnida. They are thus related to 
spiders, daddy-long-legs, and scorpions. A few writers at various times hove claimed 
that the mites were a separate class, but the best sense of modern authors is that they 
are genuine arachnids, and in. many ways closely related to aolpugids and phalangids. 
Duges was the first to see their relation to phalangids, a view which is now genorally 
held by acarologists. Duges divided all arachnids inlo two subclasses: Ilologaslra for 

1 In 1904 there was published in the Proceedings of the TJ. S. National Museum a work 
entitled "A Treatise on the Acarina or Mites." In thi> practical absence of available 
information an mites it was found especially useful to economic entomologists and 
teachers. As It has long been out of print and the demand lot it continues, the author 
has revised and enlarged the original work, bringing It up to date aud adding many new 
Illustrations, so that this 1b better considered a separate work. 

7 
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Fio. 1.— Dmkol view ol a mllo: a, 
Mandiblfi; 4, pttlpi; c, log I; i, eyes; 
e, leg II; /, oephalolhoiax; g, abdo- 
men; ft, leg, III; J, log IV. (Au- 
thor's illustration.) 



tho mites, and Tomogastra, for the other arachnids. Thoiell pointed out the relatioi 
of certain oupodid mites to the Solpugida, and this is, I think, tho correct solution ol 

the position of the Acari. 

Although quite easily recognized at sight, it it 
not easy to give definite characters whereby to dis- 
tinguish a mite from other arachnids. The abdo- 
men (fig. 1) and cephalothorax are broadly united 
to each other, and often there is no distinction 
between these ports. Usually there is no trace ol 
segmentation, hut in some forms it is quite distinct. 
Eyes are often present, but rarely only a median 
pair, as we find in phalangids and solpugids. The 
/* f I ) \ ih mouth segments have become united to form a 

/S/ I J fO\ beak, rostrum, or capitulum. However, this is not 

f l\ t % A \> easily made out in some forms. Commonly the 

larva at birth has but three pairs of legs, and obtains 
the fourth pair only after a molt and metamorphosis. 
In the Eriophyidte, however, there are but two 
pairs of legs in both adult and young, and in Pterop- 
tus Ihe young have eight legs at birth. The adult 
mite bis (except in the Eriophyidte) four pairs 
of legs; often arranged in two groups, the hinder 
pairs apparently arising from tho abdomen. How- 
ever, it is not probable that such is the cose; 
rather the coaloscence of tho abdomen and cepha- 
lothorax has effaced the truo outlines of these por- 
tions. It is probable that the abdomen of mites 
is more than the abdomen, of other arachnids. If one examines a Solpuga, he sees 
that the cephalothorax Is divided into several portions, and it may be that the 
cephalothorax of mites represents only the anterior 
of these, while the abdomen of mites represents the 
abdomen of Solpuga plus the two posterior division's 
of the cephalothorax. In Tarsonemua and some 
other genera the abdomen shows on the dorsum 
distinct traces of segmentation. On the venter 
(fig. 2) there is still less distinction between parts, 
and in several groups, as Ixodida and some Para- 
sUddfc, tho genital segment is pushed forward so 
far that the genital aperture is close to the mouth. 
In other forms the genital opening is at the 
extreme tip of the body, and the anus is upon the 
dorsum. 

The cephalothorax, proaoma, or anterior part of 
the body commonly has one or more pairs of simple 
ocelli-like eyes. They are usually sessile, but some- 
times elevated on pedicels. 

The mouth segments form typically a truncate 
cone or beak. Sometimes it is partially or com- 
pletely retracted into the body. The mouth parts 
aro the mandibles and palpi. Frequently there are 
other parts, as a hypopharynx, a lip, or definitely 
separated maxillce, as will bo mentioned under each family. Several investigators 
have claimed that there are three or four mouth appendages, and there are struc- 
tures in some forms that indicate three. The mandibles generally are of two joints. 




Fio. 2.— Venlial view of a mite: a, 
Beak; 6, transverse furrow; c, geni- 
tal aperture; i, anolaperlure. (Au- 
thor's Illustration.) 
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. last is often opposable to a projection oi tho piM.od.ini;, so as to boiomo dv>l it< j . 
""Jwever, in many forms the mindibles <uo slenrlei, needle-like, ind wiitid for 
peicmg In each of the thioo laigo famdios (Onbatidj>, Pn i«atidcx>, md Tyroglyph- 
ldee) which typically have chelate mandibles thoio 11 one genus with Ntyliloim 
pieieing mandibles The palpi hwo nevoi lnoio than file joints, the List w fie- 
quently piovided with petului senboi y h ihs In some caws tho palpi lia\ e 1 gonif 11- 
late attitude The vauous foims of palpi (fig $) m<iy bo gioupert into fom cLumps 
(1) Wheio thoy are simple, filiform, and have a tactile function, (2) wlieie thpy oro 
modified for piedaiory purposes, being piovided wifh spiuos, Look's, 01 1 laws, (.<) 
where the 1 1st point is opposable to the pir>r eding, so that tho imlp may by itspalpi 
chng to some object, (4) wheio they hive become obsolete md ire moio oi less united 
to the lostrum The basil jcants of the palpi ire it times diffeientnted to form 
maxilto 

In soveral families there is a distinct linguli, tongue, 01 hypostome, which maos 
from tho inner base of the beak and may bo divide. d 01 Miuplt II may havo a gioov p 
above, called the vomer 
The hypostome is usually 
not visible except by dissec- 
tion, but in the ticks it is 
very huge and loughencd 
with sharp teeth 

Sometimes the basal joints 
of the palpi unite to foim a 
hp or labium Above the 
mandibles in many forms it 
a thin corneous plate, known 
as the epistoma Its sides 
may bo paitly united to the 
beak or lip below and thus 
form a tube, cilled tho oril 
tube, foi it is through it th U 
the mandibles are piotiuded 

TEo pharynx 01 sucking 
portion of the alimentary 
tract is sometimes piolonged 
foiwaid into a soit of cone 
between the mouth parts 

The opening of the body 
into which tho mouth paits aie mseited is known as tho cameiostomo 
( Uropoda) the antenoi legs are also mseited into tins cameiostome 

The adult mile as a lule has loui pons of legs and tho laiva thieo pans It has 
been shown that tho embiyo of ccitam foims (Parisitidse and Ixodes) has four paus 
of legs befoie biith, but one pan is abated, to be again developed at the nymphal 
stage This is an indication that the six legged laiva is a secondary development 
and lessens the apparent diffeience between Acaiina and othei Aiachmda The 
legs (fig 4) aie composed of fiom five to sovon segments, in eomo foims tho apical 
joints aie subdivided but do not foim genuine (segments The length and character 
of the joints vaiy in the diffeiont families, but usually thoie aie distinguishable the 
following parts Coxa, tiochantei, femui, patella, tibia, and taisus In some cases 
the femoia aie divided into two pails, 01 theie is a sutuie near tho b ise indicating a 
trochantin The legs aie povided with haus and spines, ftomeUmos modified foi 
some paiticulai function In seveial gioups theie aie oigans on the antenoi logs 
which appeal to have a sensoiy function The last joint 01 taisus is commonly ter- 




ra 3— Palpi of vnriout forms a, BddU b,Cheylelut c,flMffl»i 
i, Sctrus e, Htotmtoma /, Eufaies g,8mcoplt' li,ATH.tmrua, 
t. Tiombifoum (Autboi'siUustniUan) 
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minated by from one to llireo claws or ungues. In bohis groups there is a differt j on 
in this rcspoct between the young and the adult, and frequently one or more p» f 
of legs are destitute of claws. The clawa are not often toothed. In many cast 
there is a median cup-shaped sucker, pulvillus, caroncle, or ambulacrum between 
the claws or bearing thorn. 

The reproductive organs, as in other arachnids, open on the ventral surface of the 
abdomen near the base. The female aperture (vulva or epigynum) is ol various 
shapes and sometimes closed by flaps or folding doors. The male aperture (epian- 
diuni) ia usually smaller than that of the female. The body is often provided with 
hairs, bristles, or scales, which are of characteristic nature and arrangement in each 
species. 

In many of the soft-bodied forms there are chitinous plates, sculse, or shields, 
sometimes so large or so numerous as almost completely to cover the mite. These 




Fra. 4.— Logs, ot various mites. (Author's Illustration.) 

shields are often sculptured or pitted in a characteristic manner. Frequently there 
are secondary sexual differences both of color and structure, as will be noticed under 
each family. The male is often a little smaller than the female, but in many cases 
there is no apparent difference in size. 

The internal anatomy (fig. 5) of mites is marked by great centralization of parts, 
the various organs being much more crowded together than with other arachnids. 
The alimentary canal when fully developed consists of the pharynx or sucking organ; 
the oesophagus; the stomach or ventriculus, with its cceca; the hind gut or intestine, 
and the Malpighian vessels, which enter the latter near the rectum. 

The pharynx is a partially chitinous lube, convex below, concave above; to its 
upper part or roof aro attached the muscles which, upon contracting, elevate the roof. 
A series of muscles, each moving just after the one in front, produces a steady flow of 
food to the stomach. The oesophagus is a long simple tube; the stomach is of varied 
size and shape, according to the food habits. Sometimes there is an enlargement of 
tho oesophagus near its end, thus forming an ingluvies or crop. In some forms the 
cosca are extremely long or numerous. The Malpighian vessels, when present, are 
two in number, and eifler the short intestine near its end. The latter is sometimes 
provided with an enlargement, the colon. In many miteiS the digestive system is much 
simplified. In many, if not all, of the forms allied to Trombidium, and the water 
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mites, there is no cetHj KllffiTiii linn between the stomach or ventriculus and the 
anus The venjjaMrijKads blindly, the anus opens into a large tube, supposed 
action. Many of these forma feed on animal juices, so probably 
Jexcreta. 

The nerve ganglia are united into one mass of considerable size, pierced by a hole 
for the oes6phagiiH This brain doubflessis formed by the union of the supra- and sub- 
03$pliagcal ganglia and their commissures, but so closely are the parts united that all 
trace of demarcation is commonly lost. The principal nerves arise from this brain. 
21iere is one unpaired nerve and nine or more pairs of nerves. Three sets of paired 
nerves and tho unpaired one arise from the supraoasophagoal ganglion and are of email 
size. The othor six or more sots of paired nerves aiise from the subccsophageal gang- 
lion and are mostly of larger size. The unpaired, or median nerve, goes to the phaw" 
JpiK, The paired nerves of the supraoesophogeal ganglion go to the oyes, th« «*wflri- 
jples, and the large vertical muscles near the base of tho rosti 11m O f 11 *« uerves of the 
Suboasophageal ganglion, on6 pair goeB to tlio palpi, four i« cm leg 8 ) m & one **> &0 




Fia 5 —Anatomy of Pmtoitws: a, Mandible, b, salivary gland; c, retraotor rostium, i, nuwolos of man- 
dibles, e, ventrlculus; /, saeculus temmons, g, lyrato organ; /«, ova, i, levator ani, *, lot cells; I, oloaoa; 
m, onus, «, embryo; o, hind gut, p, vagina, a, vulva; t, brain; v, oesophagus; *, pharynx. (Author's 
Jltastiatoon.) 

genital and other abdominal organs. Sometimes there ore other nerves that extend 
to the posterior part of the body. 

The reproductive system is often highly developed and frequently occupies a con- 
siderable part of the body. The testes of the male aie huge, lobate, and open into two 
tubes, the vasa deferentia, which, uniting to form the ductus ejaculatorius, may open 
through an extensile penis. The ovaries (sometimes united) are situated in the middle 
part of (lie body, are of vaiying shape, and open into two tubes— the oviducts— which 
unite to form the vulva. The latter may have a spermatheca attached, and may open 
through an extensible ovipositor In some families the vulva is not a bursa copulatrix, 
but there is a special copulatory opening near the anus. In other forms the female 
oigans aro very different, as will be mentioned under the families. 

In tho Paraaitidso, Tyroglyphidse, and Oubatides there are a pair ol glands in each 
side of tho abdomen, each opening by a pore in the skin. They contain a yellowish, 
oily liquid, and are considered excretory glands, Michael has called them " expulsory 
vesicles " In most mites there are several glands in the head region, some of them evi- 
dently of a salivary nature, but others are often piesent whose function is unknown. 
Some of them open into the mouth, or pharynx, and otheis may open at the base of the 
mandibles. 

In the Prostigmata, Thor has found aB many as seven kinds of glands, one pair of 
which aie often longer than the entire body. There is also a median unpaired gland 
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in these forms. Doubrlcw the secretions from each kind J jland is peculiar and for 
somo fecial puiposo. In die Metastigmaia and Qribatida there arc very few, usually 
none, of these salivary glands, in the Tyroglyphidaj and Sarcoptid* there ^ -"nally 

one or two pairs. , ,•.,.. . 

In some mites there is a wril-developed dorsal pulsating organ or heart, but in moat 
mites it is not present. In these latter there is an irregular motion of the body fluidB, 
kept up by the action of (he muscles in other movements. Many mites have an elabo- 
rate fracheal system for breathing The trachea) open in various parts of the body; 
in many common forma (hey open near the mandibles. In ticks and parasitids they 
open near the Mnd legs. In other forms they open in the acotabula or coxal cavities. 
The opening of the (racboce are through stigmata or spiiacles which vary in different 
gfoims. Commonly them oro one 01 two main tracheal trunks in each side of the body, 
|H giving off many brandies. In Bome forms there is a short tracheal trunk which 
ants tip g^v^rise to a gieat number of fine long trachem, each of which is unbranched. 
Many mites, howevei;-*<avc no internal respiratory system whatever, and in ^NijB 
forms (he skin is soft, and (Sey-a^^L^ygen by osmosis through the general surfacer 
ol the body. ~ % 

Tho muscnlai system of mites varies greatly in the d31!t|rent genera. Strang mus- 
cles ore attached to the mandibles for extending and movingyjhese organs. Still more 
powerful ones ate attached to thelfegs\ and those for the 
pharynx and organs of generation are X&giP- prominent. 
There are alBO muscles connecting varf^kfjB/te of the 
integument and in some cases one or two paiwSift§ched 
near the middle of the dorsum. These latter often p^£ 
duce the depressions in the dorsal surface which are 
commonly found in. many of IJie soft-bodied mites. Thor 
lias studied the structure of the skin of various mites, 
Pie. c-Embryo of Pamntus. and separates at least three layers, the outer, called 
(And)* BtnustatioD.) epiostracium, an inner lay«, ectostracium, and the in- 
nermost, the hypoderm. The body and appendages of mites aro clothed more or less 
thickly with hairs ol various kinds. Usually some are stout and form spines; others 
are feathered, others clavate or scalelike; some are very long and delicate; some are 
movable, some arise from pores, and many have nerve connections. Haller has 
attributed to them functions of touch, hearing, and smell, but with little, if any, 
evidence. In a number of water mitos hairs aro sometimes developed in tufts on the 
legs and aid the creature in swimming. In a few cases there are sexual differences 
in the hairs. 

The life histories of mites are extremely variable, and will bo described under each 
family There are typically four stages— egg, larva, nymph, and adult or prosopon. 
Many mites, however, have developed a moie complicated anangement of forms that 
almost obscures this fundamenlal simplicity. Most of these additional phases occur 
during the nymphal stage, the growing stage of tho acarian. 

Noaily all mites deposit eggs, but there are a few forms known to be viviparous, or at 
least ovoviviparous, and one, PedicuMdea, biings foith adult males and femalos 

The normal plan of development is as follows: The egg is usuidlj deposited by the 
female. Often ■within this egg, while the embiyo (fig 6) is developing, an innei 
membrane is formed whicb incloses the young mite; thiB stago is the "deutovum." 
The outer shell may bo cracked so as to ahovi the membrane, or it may bo wholly 
discarded. Tho lai va at biith has but six legs. It feeds for a while, then passes into i 
resting stage which in time discloses the eight-legged nymph The added pair o 
legs is the fourth, at least usually. During the nymphal period the mite may moll 
one or more times and change its appearance, but is always destitute of true genita 
orifices. At the end of tho nymphal stage it passes again into a quiescent condition 
and in due time molts into the adult mite (fig. 7). During these resting stages mucl 
of the internal anatomy of toe mite may undergo histolysis, each new stage beinj 
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rebuilt, from the disintegrated tissues of the preceding Htage. The ccnital organs mp, 
however, not affected, by these luslolytie proccuses. 

Beuter has recently (1909) tabulated the known Hie histories of mites, showing that 
moit species have three nyraphal stages. In Hcvcral eases the second ntngo is absent 
or has Jaot been obs*rved; in most of the sarcoptid mites ihero aie but two nymphal 
stages^ while in the Eriophyidte and Ixodidoe thero is but ono nymphal stoge. 

Various authors have expressed their belief in parthenogenesis in Aeari, but without 
'experimentation, Miss Foa and Dr. Oudemans have examinpd most of tho alleged 
cases and show that there is no direct evidence, or that there has been a niixiuic of 
Bpoeies, as in Trouessart's theory of the parthenogenesis of SyringoMa. It was also 
hold that SyringophUus was a par- 
thonogonetic foim of Cheyletus 1\ 
nbrneri; Dr. Oudemans has shown 
that this is erroneous, and Nolner 
described the males of SyringopM- 
lus. The coses given by Bcrlese 
in the Parasitidce wore examined 
by Miss Poa, who concluded that 
there was no proof, for at tho 
proper season the male of cash spe- 
cies appealed ' although in some 
species $0y u/e but a brief time. 
There is, therefore, no positive proof 
jf parthenogenesis in acurians un- 
less recent claims for parthenogene- 
sis in a tick should prove to be true. 
The common impression that 
most mites are parasitic is entirely 
erroneous. Abouthalfoftheknown 
"species are not parasitic in aay 
stage, and many which are found 

attached to insects and other animals are not true parasites thereon. The relation 
between the host and tho parasitic acarian is of such a varied nature that several 
i writeis have made elaborate classifications of their relationships. But, as with most 
■classifications, there are intermediate forms. 

It is evident that the parasitic habit has originated independently a number of 
times in mites, since in several families of mostly free-living forms there are parasitic 
genera. Also there is a different method of origin of parasitism in the different cases. 
Many froe-livmg paiosit ids occur in nosts of small mammals, finding thero an abun- 
dance of food in the decaying matter, or small insects; so it is not strange that some 
parasitids (Laelaps, etc.) feed on the animal itself. Other parasitids havo the habit 
of using various insects as a means of transportation from one breeding place to another 
suitable locality. Some of these mites, finding on the carriers an attiactive food, 
have started a line of forms parasitic on insects. 

Certain species of Tyroglyphidee occurring on the baik of trees have had the oppor- 
tunity to attack scale insects, and so developed genera usually predaceous on scale 
insects or then eggs. The ladybird beetles, being numoious about scale insects, were 
utilized by the mites' for transportation; thus some of those mites, finding tho lady- 
bird beetles a suitable food, originated another group (Cawstraiia), parasitic on these 
and other beetles. Some species are very restricted in the matter of hosts; others will 
attack almost anything Thoso forms that attach by their beaks to suck blood are 
general feeders; those that have some specialized apparatus of legs or palpi to hold to 
their host can havo but little range in host. Thus few ticks are confined to any one 
kmd of animal, and frequently the young are found on a different host than that 
attacked by the imago. Many of the led bugs will attack any living thing, but on 




-A nnto, Tiomtidium: Egg, larva, and adult. 
(Original.) 



14 REPOET 108, U. S. DEPARTMENT OF AGEICJTJLTCrRE. 

man meet with death Likewise many of the water mites will attach to adult insecl 
which leave the water, thus insuring their own destruction. This readiness to nttac 
to various hosts prevents the multiplication of species, and gives each a fair certainl 
of life without the development of specialized characters. 

There are many curious cases of parasitism whose origin can only excite our wor 
dennent. The DermanysainsB are parasitic on the skin of birds, mites, bats, etc 
But certain allied genera are internal parasites in very widely different animals; thu 
one (Sternostomum) is found in the nasal cavities of certain birds, another (Ealarachnc 
in the bronchial passages of sealB, and a third {Pnewmonyssvs) in the lungs of monkey* 
while an undescribed form I have seen is from the air sac of a snake. The few form 
of the small family Anysttdm are predaceous and run very rapidly in search of prey 
but one genus has become parasitic on lizards and snakes. 

We can only explain these remarkable habitats by the fact that mites, especially ii 
their immature stages, have an uncontrollable desire to go somewhere, and get inti 
every cavity and crack they discover in their wanderings. When hungry they tea 
their locality for food, and if not too different from their previous diet this new habitat 
may result in new species and genera. 

Most mites ordinarily move quite slowly, but when disturbed some can travel at ai 
astonishing pace. A very few species are fitted for leaping. Aquatic mites occur ii 
both fresh and salt water. Ticks occur on mammals, birds, and even on snakes anc 
turtles. The bird mites live on the feathers and sldn of birds; the itch mites burrou 
within the sldn of man and other mammals. Other species live in Jhe cellular tissue 
of birds; a few occur in the tracheal passages of seals, and several have been found 
living within the lungs of monkeys. Many species feed on living plants, and the gall 
miles produce curious deformations on leaves and twigs which attracted the attention 
of the early botanists, who described them as new genera and species of fungi. 

Although mites are perhaps not as abundant in species as some would suppose, yet 
by the enormous multitude of individuals they largely make up for then' small size. 
Trees infested by gall mites or red spiders may have many million specimens on their 
leaves; an animal infested by mites may support thousands of individuals, and stored 
food products attacked by tyroglyphids are often actually alive with immense hordes 
of those pests. 

Mites are distributed throughout the globe, but appear to be most numerous in 
temperate regions. The acarid fauna of countries outside of Europe is only very incom- 
pletely known, but from what is known it seems probable that mites are as easily dis- 
tributed as any animals. Most of the exotic mites belong to genera well known in 
Europe, but there are some remarkable forms, and, particularly in the Australian 
region, there are peculiar genera. Most of the parasitic forms are not confined to one 
species of host, so that their range may bo greater than that of any one of their hosts. 
Those occurring on domestic animals, on cultivated plants, or on foods become cosmo- 
politan. Their minute size seems in no way to hinder their distribution. The exist- 
ence of a migralorial stage in the Tyroglyphidaa and many Parasitidte enables these 
forms to spread very rapidly. Many forms are not easily susceptible to cold or mois- 
turo, so they may extend far into the north and up high mountains. The species 
occurring in caves are mostly of the more primitive groups, as Eupodidse and Para- 
sitidse. The mites found only under special conditions, as in ants' nests, are limited 
in distribution. 

In Europe the English, Italian, and Dutch acarid faunas are fairly well studied; 
and considerable is known of the French, German, Austrian, and Swedish faunas. 
The forms that live in low and damp situations, as Eupodidse, Nothrus, etc. , are com- 
mon in northern regions, while those fond of drier places, such as Oribata and Rhyncho- 
lophus, are more abundant in the south of Europe . The large family Parasitidaj seems 
to be fairly abundant in northern regions, but rather more numerous, and with greater 
variety of genera in the south. The ticks are by far most numerous in the Tropics, and 
very few species occur in northern localities. Some species of water mites occur in 
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widely separated regions, and it appears that valor birds aro partly responsible for 
their distribution. 

In our country tho mites of New York, Virginia, and Illinois are fairly well col- 
lected, but from what we know of the western species there is no reason 1o suppose 
they are more closely related to the European fauna than aro llmae of tho Eastern 
States. 

Of tho exotic mites the Ixodidso and Analgosidui are mostly described; of the other 
families very few; but Berlese has lately published many new species, largely of tho 
Parasitidee. 

In the vicinity of any one locality in tho temporato regions one may expect to find 
from 300 to 500 species of miles. Trugardh, who has studied the vortical distribution 
of mites on a mountain in Sweden, finds that the mites are fewer in number and in 
species as ono ascends, and that In tho low birch zone there aro many mites in moss 
and among dead leaves, while in tho lichen zone tho groat proportion are undor Htones. 
In the birch zone tho predaceous species are in the ascendency, but in the willow and 
lichen zones tho herbivorous species are most abundant. In going up the mountain 
tho Oribatidic decrease the least in species and in specimens, the Trombidiidm noxt, 
and tho Parasitidto docrooso very rapidly— loss than one-fifth as many species in tho 
lichen zone as in tho birch zone. 

Most mites have but few enemies outside of their predatory relatives; somo hymen- 
opterous parasites have been bred from ticks, and chrysopid, cocidomyiid, and coni- 
opterygid larvai sometimes attack red spiders. Thoro are various cases of protoclivo 
resemblance, especially among the immatuio forms. No examples of mimicry, I 
think, aro known, but there are cases of structural convergence, due to habitat. 

A great many mites are more or less injurious to the property of man. Five, at least, 
can be ranked as posts uf groat importance, namely, the cattle tick, the "moubata" 
bug, the sheep scab, the rod spider, and the pear-loaf blister mite. 

The classification of mites has, in recent years, been developed to a considerable 
degree. They are usually considered to bo an order, including about 30 natural 
groups. An excellent historical review of the classification of acarians has been pre- 
sented by Trouessart. 1 The value of these mil ural groups of mites has been variously 
estimated by difforent authors as tribes, subfamilies, and families. Liuiueus placed 
all tho mites known to him in the genus Acarus. In 1796 Latroille, in his "Precis," 
established the group "Acephales," which in 1806 he charged to "A ceres" for tho 
mites. He divided it into four families, as follows: 

Acaridee (TrcmMdium, IDrythraeus, Carpais, Oribata, Acarus, Tyroglyphus). 
Bicinicc (Sareoptos, CheyUtw, Smarts, Bdella, Argas, Ixodes, Uropoda). 
HydrachnellidEc (Eylafa, ITydrachna, Limnockares) 
Microphthira (Caris, Leptus, Astoma, all six-loggod miles). 

In 1816 von Hoyden published a synopsis of Ilia proposed classification, which in its 
completed form was never issued. A number of his genera are without species and 
so aro unknown. He arranged tho mites in four groups according to the number of 
legs and presence or absence of eyes. 

In 1834 Duges gave the first real classification of the acarians; he had seven families 
similar to the groups used to-day. They were Trombidiei, Hydrachnoi, Gamasei, 
Ixodei, Acaroi (Sarcoples), Bdellei, and Oribatei. Those families wor.) based on the 
shape of the palpi, a character which, in general, is very useful, but which presents 
exceptions in almost every group. Thus the genus Argas was by Duges placed in tho 
Gamasei. He used the genus Acarus for what is now Tyroglyphvs. 

Koch, in gonoral, followed Duges, but made many new genera, often hoturogoneous, 
and poorly characterized. 

i Rev ae des Sciences natiirclles do I'Ouost, 1891, p. 280-308; 1802, p. 21-G0. 
88SC4 — 1C 2 
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Kramer in 1877 originated an ingenious scheme, which has been extended by 
Oanostrini, whereby the mites are ananged according to the position of the opening 
of the tracheal system. By this method there are six main divisions of the Acarina. 
Canestrini's classification is as follows: 

Astigmata: Vermifonnia and Sarcoptina. 
' Hydracarina: Water mites. 
Frostigmata: The Trombidioidea and Enpodoidea of this paper. 
Cryptosligmata: The oribatid mites. . 
Metastigmata: Tho ticks. 
Mesostigmata: The Gamasoidea of this paper. 

Troueasart has modified this scheme somewhat. lie divides the mites into two 
orders, Acarina and Vermifonnia; the latter group again into Octopoda (Demodicida) 
and Tetrapoda (Eriophyidas). The true Acarina he divides into three suborders, 
the Frostigmata (including the Hydiacaxina of Canestrini), the Metastigmata (includ- 
ing the Mesostigmata and Cryptostigmata of Canestrini), and the Astigmata (including 
only the Sarcoptina). In the writer's opinion the Oribatidse and Tyroglyphidee are 
more closely related than indicated in either of these classifications. 

The classification of Beuter (1909) doos not differ greatly from that here adopted; 
the Oribatidre and Sarcoptoidea are united into one group, the Sarcoptiformos. The 
Trombidioidea includes the Tarsonemidee, while the Gamasoidea and Ixodoidea ate 
united into the Gamasiformes. 

Lahillo proposed to use three suborders in the Acari, Stylocerata for tho Prostig- 
mala (except Bdellido)), Arpagoutoina for tho ticks, and Chelicerata for all other 
groups. Tho fact that Lahille devoted his attention almost wholly to the ticks 
explains the classification. 

t %n 1906, Oudemans arranged the mites in four subclasses, viz: Xemiostigmata for 
the Eriophyida, Lipostigmata for the Demodicidse, OctosUgmata for the Oribatoidea, 
and Distigmata for all the others. The Distigmata he divided into five orders for 
known forms, and another for supposed forms to connect two of the other groups. 

Thor has arranged the Acarina in four subclasses, Vermiformia, Sarcoptina, 
Metastigmata and Frostigmata. The water mites, ' "placed in the Prostigmata, and 
the Gamasicko, Ixodidte, and Oribatidee in the Metastigmata. 

Oudemans has proposed divisions of tho Frostigmata with unwieldy names. The ■ 
Eleutherengonafor most of the group except Trombidiidte and Rhyncholophidee,osd 
the water mites, which he calls Farasitengona; the Halacaridse form the Pleuromeren- 
gona. Tho Farasitengona he divides into Apobolostigmata for the Ehyncholophidte, 
and Eugonostigmata for the remainder; this latter is again divided into Phanerostig- 
mata for tho Trombidiidffi, and some parts of the Hydrachnidre, and Calyptostigmata 
for the other forms. 

■"ecently Ewing has proposed new names for various groups. The Frostigmata are 

■v* Jed into Hydracarina (water mites), Adactylognatha (Eupodoidea), and Dactylo- 
gualha for remaining families. The Parasitoidea and Oribatoidea are united under 
Peritromata; the Heterotracheata include the Heterostigmata (Tarsonomidaa), 
Ginglylosoma (Hoploderma), and Scleroderma (Oribatidse); the sarcoptid and 
tyroglyphid mites are classed in Atracheata, and the Eriophyidaj in the Tetrapoda. 

In tho arrangement used bolow, the main divisions aro about the samo as in several 
recent classifications, although based largoly on other characters. These characters 
will be found defined under tho various families; and although there are exceptions 
to tho tables they are not prominent, and to have provided for them would heavily 
oncumbor the synopses. The characters used in defining genera and higher groups 
vary groatly according to the group. In somo cases genora are based on very minute 
slructures, which in other families are of no value. In several groups the habitat is 
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IXODOIDBA. 

1. No scutum; no ventral shield; mouth parte of adult not prominent from above; 

no pulvillus to tarsus in adults Arqamtub. 

Scutum present; sometimes ventral shields; mouth parte of adult prominent 
from above; pulvillus to tarsus of adults IxodidjE. 

Teomdidioidba. 

1. Legs I and II with processes bearing spines; skin with several shields; coxes 

contiguous GacuuMS. 

Legs I and II without such processes; few, if any, shields 2 

2. Mandibles chelate or uncinate, that is a basal rather thickened port, with a 

claw near its tip S 

Mandibles stylate (needlelike), and retractile; coxa? in two groups J*. 4 

3. Tarsal joint of leg I usually enlarged; usually a crista melopica on cephalo^ . 

thorax; coxas in widely separate groups Trombhjjhmj, 

Tarsal joint of leg I not enlarged, often long; no crista melopica; coxbj usually 
in one group, contiguous Anysthwe. 

4. Torsi enlarged; usually a dorsal groove; adults free ErythHjBid<e. 

Tarsi not enlarged; no dorsal groove S 

6. Phytophagous t occurring on plants; oflen spinning threads; palpi simple; leg 
I never ending in long haira; all legs with claws; bristles usually simple. 

TETRANYcnnwe. 
Fredaceous or parasitic, often on birds or mice; palpi often enlarged at base 
and forming a forceps; claws often absent from one or mora pairs of logs; 
often with pectinate bristles CiiEYLEimaa. 

Er/poDorDEA. 

Palpi simple ; mouth parts hidden by a hood ; no apparent division of body, ^ 
and no bristles above; last joint ol leg I but little longer Lhan preceding. ^% 

CBYPTOONATinjPA. 

Palpi often geniculate, or else fitted for grasping prey; mandibles large and f,,A 
snouUike; cephalothorax with four long bristles above, two in front, two f*«r 
behind; last joint of leg I longer than preceding joint, often twice as long. 

Palpi never geniculate, not fitted for grasping prey; beak small; cephalothorax 
with bristles in differt^ gement ; last j oint of leg I shorter or but little 

longer than preceding join, , eyes, when present, near posterior border. 

Euponroffi. 

Hydbachnoidea. 

Mouth parts carried upon a distinct beak ; no ventral suckers; living in the sea. 

Halacaiuiwe. 
Mouth parts not carried upon a beak; usually suckers near the genital open- 
ings; usually in fiesh water IIydbachnid.e. 

If one desires to use suborders, three of these may be recognized, as follows: 

1. With a distinct spiracle on a stigmal plate on each side of body near the third 

or fourth coxa; palpi free; skin often coriaceous; tarsi often with sucker; 

rarely any distinct eyes Mesostiomata. 

No such spiracles or stigmal plates 2 

2. Palpiusually of four or live joints, free; rarely with ventral suckers near 

gonital or anal apertures; eyes usually piosent; toisi never end in suckers; 

body soft; adults rarely parasitic Prostiomata. 

Palpi small, rarely more than three-jointed, oflen hardly visible; often with 
ventral suckers; never with eyes; body often hard, if soft then showing 
rod-like epimora to support legs, and often parasitic Cryptostiomata. 

The Mesostigmata includes the Ixodoidea and Parasitoidea. The Prostigmatn 
includes the Eupodoidca, Trombidioidea, and Hydrachnoidea. The Cryptostigmata 
includes the Oribatoidea, Sarcoptoidea, and Demodicoidea. 
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ItG. 8.— VeEler of an 
oupodid. (Aufchm's 
Illustration.) 



Snperfamlly EUPODOEDEA. 

Faioit EUPODI&E. 

The Eupodidee is a small family of small mitas, several species of which are among 
our most common acarians. They are soft-bodiod, delicate mites, with moderately 
long to very long fogs. The body shows more or less distinctly the division into 
cephalothoiax and abdomen; the former usually bears an 
eye each aide; the latter carries a few simple hairs. The 
palpi ore short and simple, four-jointed, and with only a 
few hairs. The mandibles are rather small, but distinctly 
chelate; in one genus they are very large. The legs are 
six or seven jointed and terminate in two simple claws, 
and often with a median plumose pulvillus. The venter 
(fig. 8) has the usual openings, but in NolaphMm the anal 
aperture is on the dorsum of the abdomen. In this genus 
there are a pair of suckers each side of the genital open- 
ing, apparently used by the mite to hold to smooth 
surfaces, These mites can run rapidly, and Bupodet can 
make considerable leaps, Most of them occur on the 
ground, but soma are found on the leaves of trees. Many 
are predacious and feed on various small insects or in- 
sect eggs. They seem to delightin cold, damp places, and 
can be found in winter si ill active among and under fallen 
leaves. They are among the most common acarians 
in high latitudes, and are also frequent in caves, both 
of this country and of Europe, where their simple 
an4 primitive structure is well suited to the conditions. 
Their internal anatomy has been investigated by NOrdenskiold, who finds that 
Rhagidia is among the most primitive of the Trombidioidca. The (esophagus, 
wMrh opens near the tip of the labium or under lip, is very slender, and after 
passing through the large "brain," enters a very large stomach. From the upper 
part of this arises the intestine, which soon expands 
into a large colon, opening at the tip of the body. 
The eggs, as far as known, are laid upon the sur- 
face frequented by the adult. The larvm resem- 
ble the parent, whilo the nymph differs only in 
size. There is no sexual dimorphism. Most of the 
■ common species vary a great deal in markings, the 
consequence being that Koch dosciibed each of the 
common European species under many different 
names, several having from 10 to 20 synonymB. 
Our forms have been collected only in the Eastern 
States. Their small size, soft body, and tho rapid- 
ity of their motions makes it a vety difficult matter 
to secure specimens in good condition for study; a 
toothpick dipped in glycerine is most useful for this 
purpose. 

Two or three genera are sufficiently distinct from all others to form a subfamily, dis- 
tinguished as follows: 

1. Three suckers on each side of the genital aperture; a pair of submedian 
sensory hairs on the cephalothorax; abdomen more distinctly seg- 

„ ™ ntod y :••.-.■•■:■: .— , Amchm. 

But two suckers each side of the genital aperture ; no submedian sensory hairs 
on the cophalothorax; abdomen only indistinctly segmented Eotownje. 




•9B""««tiJ 



Tie, 0.—i Alleluia raseaj, 
(Original.) 
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Of tho Alichinao the two genera are distinguished as follows: 

1. Mandibles long and slender; no eyes Bimiehaelia. 

Mandibles stout; eyesproBont Alichw. 

Alidi.ua (fig. 9) and Bimiehaelia (fig. 10) are pale or roddisU miuuto species, with 
short legs. They occur in moBs, or damp situations. Bimiehaelia has been taken 
in Oregon. They are remarkable because of the distinct 
indications of abdominal segmentation. Sebaia is similar 
to Bimiehaelia, Of tho Eupodinte there ore many genera, 
the principal of which may be tubulated thus: 




Via. 10.— Cephalotborcuc ol 
Bimiehaelia. (Original.) 



1. Legs extremely slender, front pair much more 

than twice as long as body; hind femora 

somewhat thickened Linopodcs. 

Legs not much longer than body 2 

2. Anal opening on the dorsum; lout joint of palpus 

very short; patella of legs long; mandibleB 

small Notophallus. 

Anal opening on venter 3 

8. A rounded median tubercle on front margin of body; mandibles very large; 

hind femora not thickened RhaguHcl. 

No such tubercle; mandibles smaller 4 

4. Hind femora very much thickened, front logs much longer 

than others; last joint of the palpi slender Eupodes. 

Hind femora not or baroly thickened 6 

6. Last joint of palpus shorter than preceding; patella of legs 

elongate 6 

Last joint of palpus longer than preceding; patella of legs 

very ahor t Tydeus. 

6. Dorsum of cephalothorax with a median shield; color 

pale; no eye-spots; tarsi shorter than tibue Ereynetcs. 

Dorsum of cephalothorax without a shield; color dark or 
reddish; an eye-spot each side; tarsi usually as long 
aatibioe rmthalew. 




Fto. 11.— J)Wop7i<* 
!u», dorsal view. 
(Original.) 



Our one species of Imopodea (fig. 12) is a very pretty pale 
yellowish or reddish mite, with some white marks; one on the back 
is in the form of a T. It is common on the ground under pieces of 
wood, bark, etc., that have lain there some time. The first pair 
of legs is used as feelers. Usually the mites walk slowly, but when 
disturbed run. very rapidly. We have several species of Eupodes 
(fig. 15), all more or less marked with red. The common one, 
E. variabilis Banks, is found in the same places as Linopodes. 
Another species occurs on the seashore between tide marks, and 
one is found in caves. 

The species of Notophallus (fig. 11) are blackish, with a red 
spot above, and red legs. They occur in damp fields, under 
stones, or in moss. Species of Notophallus havo been found to 
be injurious to young plants, tho mites sucking the leaveB, and frequently causing 
the death of the tiny plants; one form is very injurious in tho Southwost. Species 
of Penthaleus have a similar habit, and ono in South Africa is known as tho "earth 
flea." Several species of Tydeus (fig. 14) are known from the United States. 
T. ghveri Ashmead occurs on orange loaves in Florida, and foods on the young and 
eggs of scale insects {Lepidosaphes spp.) It is pale reddish or yellowish in color 
and has a subpyriform body, with rathor short logs. Moniez lias described a 
Bpecies of Tydeus (T. molestus Moniez) as attacking man, much on the "red-bug" 
style. Rhagidia is a remarkable genus. The species are pale or whitish in color, 
ind occur under damp, fallen leaves and on moist soil. It is much larger than 
She other species of this family, and sometimes fully 1 mm. long. Its structure 
s in many ways very similar to that of certain Solpugida and suggested to Thoroll 
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its generic mime, which is a diminutive of Mm, a genus of Solpugida.^ It iB 
probable that it is the most primitive of all existing mites, and points ^ to 
tlia cloao relationship of the Acnriua to the Solpugida. Our common species, 
R. pulliita. flunks (fig. 13), is found tlumighoul the country, but more commonly 
in tho ninth. Uthor epocios avo found in Europe, Japan, Kcrguelen, Chile, and 
the arclic regions. 






Fig. 12.— Linopodia antevmepca, 
(Author'h lUustratioa) 



Fio.13,— MigtilaptUida. (Author's 
lUiBtratlou.) 



Fw. 14.— Tyi eua: 
Beakandlogl.trom 
below. (Author's 
illustration.) 



A European mite of this family, Mreynetes limaeeum Koch, sometimes occurs upon 
certain Hpccios of slugs (bimax), and sometimes attac-hed to a fly (Sareophaga). What 
appears to he the Jhegnetes eoncolor Hald. (fig. 10) occurs in om countey on both 
slugs and snails, and runs very rapidly in an irregular manner over the animal, retreat- 
ing (perhaps to foed) into live respiratory chamber of the snail. The tarsi terminate 




Fig. IB— EwpoAcs: Logs 1 and IV. 
(Original.) 




lis. IB.— Etyntm coneokr: Tarsus 
and palpus. (Original.) 



obliquely and have a largo double pad at tip, with two slender olaws. Two genera, 
allied to Alklms, are saltatorial; one, Ntmarcheslcs, occurs in the crevices of roclm on 
the French coast; the other, Speleorcliestes, is found in ant and termite nests, one 
species in Sweden, the other in South Africa; the femora are not enlarged, but the hind 
coxee are highly developed. 
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Recently Thor has modo a now family, Touuriumltp, for two new genera, rvluiud 
to Eupodidtc and Auystidu", but having sumo cluirac-tern of Trnmbidiidm. The 
pali>i end in one largo and two small claws, 0110 ol tlio latter in the position of 
the "thumb" of tho Trombitliidic. TUo coxa 1 
are large, clone together, and radiate; the ven- 
tral apertures are largo, elongate and approxi- 
mate; the basal joints of the palpi are on- 
'larged. The mandibles aro chelate, and the 
tarsi end in two claws; there is no crista, nor 
shields on the dorsum. They appear 1o ho most 
closely related to tlio Eupodida 1 . Veneriffm ' (fig. 
17) comes from the island of Toneriffe, and I'a- 
TOteneriffia from Paraguay. Littlo is known about 
their habits, except that they are not parasitic. 




Fio. 17—Tmitffia: F.ilims. 
(Original.) 



Family CRYPTOGNATHID2G. 

This family is based on a tiny red mile found in Europe, and described in 1879 by 
Kramer as Cryptognatliun lagena (fig. 18). Tho body tihowB no division into cephalo- 

thorax and abdomen; the coxoo aro radiotely 
arranged dose togother; the genital aperture is 
near the tip of tho body, and the anus is at the 
tip; tho palpi aro long and simple; the legs (sub- 
equal in size and length) are simple, and end in 
two claws; the mandibles are chelate, but weak; 
flio surfaco of tho body is divided into many tiny, 
irregular areas (somewhat as in Raphignathus), 
and there are two eyespots on each side. But the 
most peculiar point is a large, hyaline hood in 
front of tho body, over and partly surrounding 
the mouth parts. The milo was found in moss, 
and nothing is known of its habits. 

Family UDELLIDiE. 

The membors of this family are known as " snout 
mites," from the appearance of tho beak or ros- 
trum. Tho body shows distinctly the division 
into cephalothorax and abdomen, tho two bind 
pairs of legs apparently arising from the latter. 
Tho cephalothorax is subtriangular, with a few 
long bristles above and usually ono or two oyos on 
each side, commonly near tho posterior corner. 
Tho mandibles arc large, slender, tapering, more or less united alonft Lhe median 
lino, and together form a prominont cone in front. They aro chelate in tho 
typical genus, but in some of the other genera end in one claw. The palpi arise 
apparently from near the base of tho mandibles, but roally from a part of the 
body below them. They are either three or live jointed, the second joint being 
the longest. In some forms thoy are providod with Bpineliko bristles, but usually 
with fine hairs, the terminal ones often of great length. The palpi are fre- 
quently elbowed between the second and third joints. The abdomen is usually 
broadest at the shoulders and taporing, but rounded behind; it bears only a few 
short hairs or bristles. The venter (fig. 19) has the usual two apertures near the 




Fig. 18.— CrypttonafhiM laiena. 
(Original.) 



1 Strand's substitution of Tenerifflola is not needed, since Becker's genus was spelled 
Tenetiffa. 
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posterior part, the genital usually the larger. The legB are quite long and slender, 

with a few scattered small hairs, and terminate in two claws with a median hairy 

brush beneath them. The hind coxm are often well separated from the anterior pairs, 

but in Bdella they are approximate. 
The internal anatomy has been studied by both Karpelles and Michael. It is 

peculiar in several respects. There is a large sac or diverticulum 'connected to the 

oesophagus above, which Michael has termed the "receptaculum cibi, " and he believes 
its purpose is to store the food for a short time. The 
ventriculus ends blindly, there being no communication 
to the anus. There are three pairs of glands in the ante- 
rior part of the body, besides one large median gland. 
One pair opens at the base of the mandibles; their func- 
tion is unknown. Two pairs open into a common duct 
which leads to the mouth; they are probably salivary 
glands. The Bupraoesophageal and subceBophageal gan- 
glia are more distinctly separated than in other mites 
that have been examined. The pharyngeal nerve 
(which in other mites is single) in Bdella is split in two 
parts. The male organs are remarkable for possessing 
two single and one pair of accessory glands, whose func- 
tion is little understood. In the female there is but one 
oviduct. 

Tragardh has figured the egg of B. arctica Thor. (fig. 
20); it is nearly spherical, and with a number of long 
spines scattered over the surface. The larva and nymph 
have much resemblance to the adult. They are never 
parasitic, and there is no sexual dimorphism, but the 

life history is not fully known. 

Several species of Bdellidte ore common in the far north and have extended south- 
ward along the coasts of both continents, and so have received a number of names. 

Most of the forms seem to like the cold, and often occur in damp situations; they are 

among the most common mites of the Arctic regions, while but 

few are known from the Tropics. The species are usually red 

in color, but some are blackish. They are predaceous in habit 

and wander about in search of food — any small creature they 

can find. The palpi serve as tactile organs in most genera, 

but in Curiam (fig. 23) they arc used to capture and hold their 

prey. These mites can run quite fast, and move backward as 

well as forward. Five genera have been recognized in this 

country, and one more (Scintla) is known in Europe. These 

may bo separated by the following tables: 

1. Mandibles chelate; two eyes each side; palpi geniculate, and ending blunlly 

in two or more long bristles 2 

Mandibles ending in one clow; no eyes, or only one each side; palpi not 

geniculate , and ending in a claw 4 

2. A median eye on front of the cephalothorax; tips of tarsi without plumose 

bristles Qyta. 

No median eye; tips of tarsi with one or two plumose hairs each Hide 3 

3 . Last joint of palpua short, widened at tip Bdella. 

Last joint of palpus long, cylindrical Scirus. 

4. With eyes; palpus of fhrec joints, and ivifhout spinelike bristles Ewpalus. 

Without eyes; palpus of more than three joints 5 

6. Palpi long, with spinolike bristles Cunaxa. 

Palpi short, thick, no spineliko bristles Scirula. 



Fia. 10.— Voulor of a BielU. 
(Author's lllustiatton.) 




Fig. 20.— Egg ot Bietta. 
(Author's illustration.) 
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Trouesaart has separated the group of Curiam from the Bdellidsp and placed thorn 
as o family of Tronibidioidea; thin docs not appear natural to mo, Of (Jirwxa three 
spocies have beeii described in the United States; thoy livo in damp placca and are 
very active. This genus (Cunaxa) vras formerly railed Srints, but tho type of Scirva 
is very close to the true Bdella, Of Bdella we have a number of spocies, and some are 





, ITo. 21.-^ Bdella ycnQrlna. (Author's illustration.) Ho. 22.— J3MU timelln. (Author's illustration,) 

common. They usually inhabit moist places, moss, rotten bark, etc. One species 

(2?. marina Packard) is common along the North Atlantic shore between tide marks. 

B. cardinalia Banks and B. peregrina Banks (fig. 21) are common on damp soil; B. 

tenella (fig. 22), under rotten bark; B. utilia Banks, with scale- insects. Michael has 

recorded finding a species of Bdella on the web of a tube-weaving spider, A nuairobius 

ferox Blackw. Tho mites were not disturbed by the 

spider and evidently felt much at homo. They doubtless 

foci on some of tho small insects disdained by tho spider. 

Ewing has found several species under tho loose bark of 

trees in Illinois, where (hey feed on Hip tyroglyphids and 

Collembola. Scirva can be used for that taction ol Brlellu 

which has tho lost joint of tho palpi long and cylindrical; 

Bdella, for those with this joint short and widened at tip. 

Molgm is used by some authom for the long-palpi Hpecios 

with numerous bristles on the mandibles. Soveral of om- 

species described in Bdella will thus bolong lo Scirus. 

similar to Bdella; our ono species (0. arnerimna Banks) occurs in damp fields; it was 

formerly known as Ammonia, which name is not only later but also preoccupied. 

Tho genus Pacudocheyhia of South America has tho elaw-tippod palpus of Canaan 

but with a very much shorter claw. 




Fio. 23.— UuxliblM and pal- 
pus ol I'unuxu. (Author's 
lUustitition.) 

The genus Cyta is very 
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Iio. 24.— Chejilclua tp. 
latt.) 



(]?iom Mar- 



Snperfamily TROMBEDIOIDEA. 

Family CHEYLETIDiE. 

The ChcyleticUe are a small family of tiny mites, differing considerably in habits 
and structure among themselves. The typical forms aro distinguished by the enor- 
mous palpi attached to a distinct beak. The palpi 
are three to five jointed, and frequently have a 
minute movable tubercle or papilla near the tip 
on inner side, which in some forms is tipped with 
one or two pectinate bristles. This papilla is evi- 
dently homologous with the "thumb" of the 
Trombidiidre. The beak is plainly separated from 
the body by a deep constriction, and in front has 
'the circular mouth opening or camcrostome, through 
which the mandibles may be extended or re- 
tracted. The body is usually oval; the skin soft, 
occasionally with chitinous plates, and in many 
forms finely striate. The division between the 
cephalothorax and abdomen is rarely present, Tho 
body bears a few hairs, sometimes in tho form 
of scales. The legs are generally short, five- 
jointed, and usually end in two claws, with a 
bunch of hairs or a pectinate bristle between 
them. In some species the front legs terminate 
in bristles and appear to have a tactile func- 
tion; in others tho front logs are transformed into 
clasping organs. Sometimes there is an eye on each side of the cephalothorax, but 
it is not often distinct. The mandibles are commonly long and ncedlolike, fitted 
for piercing tissues; in one genus, however, they have two points, indicating their 
chelate origin. The female genital aperture is just in front of the anus, which is at the 
tip of the venter. The male aperture is be- 
hind the anus, and often near tho middle of 
the dorsum. The penis is very prominent, 
long, slender, and curved, and is of! en found 
partially extruded. The internal anatomy of 
tho Cheyletidse has not been thoroughly ex- 
amined. The digestive tube is simple and the 
stomach is provided with four large cceca. In 
one genus, Harpyryndius, Ihereia no amis; the 
food of this mite is of such a nature as to be 
completely digested. The respiratory system 
is perhaps more complete than that of other 
families. There are two large tracheal trunks 
starting from the beak and extending back to 
near the tip of the body, each emitting many 
smaller branches which ramify throughout the 
body. From some accounts it appears that 
the main trunks are composed of two or three 
separate tracheae. Those main trunks are con- 
nected to each other near their origins. The spiracles are at the sides of tho beak, 
and in some cases thero aro two others near tho median line. These spiracles are 
sometimes trumpet-shaped. The nervous system consists of a band around the 
oesophagus and 10 branches from it, 4 in front and 6 behind. Two of these branches 
go to the beak, others to the legs, and two to the posterior part of the body. 




Fig. 25.— Chcyktusyyilfmmis: Beak and pal- 
pus, tip of leg I, and olaws ol leg II. (Au- 
thoi 's illustration.) 
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But little is known of their habits. Tho free-living forma move slowly and aro so 
small that they have not often boon walrfiod by naturalist*). Most of them are pale- 
colored, unmarked, but a few have darker 
marks; some are clothed with ribbed, 
scalelike hairs. The eggs aro deposited 
singly or in clusters, and by some species 
a web is spun over them, or at least a few 
threads to hold them in. place. In a few 
species the mother remains to guard the 
cluster for some time. The larva, upon 
hatching, has much resemblance to the 
adult, but, of course, only six legs. The 
nymph looks still more like the parent, 
and there are but few differences between 
the sexes save that the male is smaller. 
Cheyletidoo feed on animal life, some bo- 
ing prodaceous, others parasitic. A few 
may bo said to belong to both groups, in- 
asmuch as they occur upon certain ani- 
mals only to prey upon the parasites of 
the host. 

Only a few genera ore known, and of 
these but six havo boon recorded from 
this country. 




(Author's 



1. Leg I fitted to clasp hair, with 

one large curved claw; hind **■ ™-—ChtylcM sate, horn brlow. 

legs with ono claw MyoUa. lllusi ration.) 

Leg I not fitted to clasp hair; hind or front logs with two claws 2 

2. Palpi curving toward each other to form a forceps 6 

Palpi not forming a forceps 3 

3. Body elongate: palpi simple; a plumose or forkod pulvillus to tarsi Pkobia. 

Body short and broad 4 

4. Hind legs With claws; palpi without recurront hooks Psorergatrs. 

Hind legs without claws, veiy short and tippod with bristles; palpi with 

recurrent hooks Ifarpynjnchus. 

5. Tarsus (or papilla) of palpus with only simple hairs, no combs; body short 

and broad!. Uheyletiella. 

Tarsus (or papilla) with pectinate bristles 6 

6. Palpus with a comb 7 

Palpus without a comb; only the anterior dorsal bhiold present, which is 

acute behind; body elongate Cheletoides. 

7. Palpus with but one comb 8 

Palpus with two combs 

8. With two large dorsal shields, not far apart; body not vory long Acaropsin. 

With but one (the anterior) shield; or a small one near tip of body; body 

elongate Chelrtaptix. 

9. With broad, scalelike or fan-shaped hairs; anoyespot each Bide Chetet'm. 

Without such broad scaloLiko hairs; usually no eye spots Cheyletus. 

Cheyletus (fig. 24) contains many species; a number have been found on the sldns 
of birds, whore they doubtless feed on the parasitic analgesid mites. They aro very 
small (about 0.5 mm. in length), live freely, and prey upon other miles and small 
insocts. They Beisso the prey with their big palpi, insert the mandibles, and suck it 
dry. Some have thought that there must be poison glands in the palpi, since tho prey 
ceases movement very soon after capture. Two species, ono of them C. clavispinus 
Banks, have boon found attaclied, in adult condition, to Ilomiptera of tho genus 
Aradus. They aro evidently not parasitic, but use tho insect only for tiansportation. 
Another of our species, 0. pyrifom is Banks (fig. 25) was found feeding on a bcalo insect 
on grapevine, another on Cicada eggs, and a third, 0. avdax Banks (fig. 20) attacking 




Fio. 27.— Oheyletiella atnaitnula. (Original.) 
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Tyroglyphids among cabbage seed. Several tropical species are found wit sea e 

insects, and doubtless lead on them. \ . » jg— 

Cheletia Haller differs only in having broad, scalolike hairs'^ the boa ^^ q£ ^ 

making them very beautiful objects when seen under the microS^P 6, , ne mc ^ x 

species also feedonscalein^^ ^ 

occurs m the West Indies. 9 *T mites that 
Cheletopm (fig. 28) are elongate*-- „ f v • lda> 
live -within the quills of the feathers'tL m > -.^ 
Some speciea have also boen found outsits 
the quills; doubtless all come outside at cer- 
tain times, at least to breed. They are sup- 
posed to feed on the analgesid mites that 
occur with them in the quills, and to which 
they bear much resemblance. 

Br. Oudemans, who has written a revision 
of the Cheyletinse of the world, has described 
many new species from foreign countries, 
lie adopted 17 genera) several of which are 
known from but one specios. For Cheyletus 
he uses the spelling Chelelea. 

For Harpyrynchus he proposes a new 
name, Sarcoborus, as there was an earlier Ear- 

porynchw; but the latter does not oxactly preoccupy the acarian genus; moreover 

there is a Sarcopterinus Itailliet 1893 which would be available. His genus Chelelo- 

morpha differs from Cheyletus in the presence of an eye-spot each side on the dorsal 

shield, while Cheletophanes is a similar form with a peculiar 

sculpture to the posterior part of the body. Cheletomimus 

is about the same as Cheyletia, but the posterior dorsal 

shield is divided, and there are not so many scalelike hairs. 

Cheletogenes is also pimilnr to Cheyletia but with roughened 

shields. Chelenotw, I have united to Acaropsis, and Che- 

letosoma to Cheletopm. 
Cheyletiella (fig. 27) includes several species in which the 

palpi are not aa large as in CheyHua. They usually occur 

on birdB, where they feed on the other mites present and 

have been called auxiliary parasites. One species, C 

pamsitivorar Mich., uses the rabbit's fur as a hunting 

forest, where it destroys the IAstrophorua mites which 

occur on the hairs of the rabbit. One speciea (on a blue- 
bud) has been lecorded from this country, narpyrynchus 

(formerly Sarcopterw) is represented by a few species 

that havo a very short, broad body, with very short legs, 

the hind pahs ending in a bunch of bristles. They occur 

in the hair follicles of several birds, where Ihey form 

tumors. The eggs are very large for the size of the mite. 

One species, H. longipilus Banks (figs. 20, 30) has been 

takon in the United States in a tumor under the wing of 

a crossbill. The genus Paorergales (fig 31) was described 

by Tyrrell from Canada. It lives parasitically on the 

house mouse and field mouse, in cavities, or little cells, 

just beneath the surface of the skin. It has a nearly 

round body, with very short, stout legs, each ending in two stout clawB. It has 

since boen found in various paits of Europe and was described by Michael under 

the name of Gomoinerw musculinue Mich, 




Fiq. 28.— ChektopuhnBrnerl. 
(Original.) 
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Tho genua Myobia (fig. 32) was bfwd on a sppriortfrom flic honil of Ihe lioiwo mount?. 
All the legs are very short and thick, but the first pair are heavier tlum the others and 





_ , , , „ _ , Pia. 30.~IIarnttrtpuhita hmgialluv lam. 

-mwrmhwlm ifrOw- Female. ( Au C' 8 fltotmiion.) 

(Author's fllustiaUnti.} 

transformed into an organ fitted to grasp the hair. Tho cggfl aro fastened to the hair of 
rjio mouse. The nymph differs considerably from the larva and adult in tho structure 





FiO. 31.— Pmergatts tlmpltz. (Author's illmtmtion ) Fig- 32.— Myabla camtien-.U. (Original.) 



of logs and beak, the palpi being atrophied. In this stage it burrows into the hair 
follicles, feeds there, and transforms. It is not supposed to suck the blood, but to 
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Several other species axe found on 
Osbom has recorded the presence 



feed on matter secreted by the sldn of the host, 
allied mammals, and one infests bats in Canada, 
of M. mwculi Schiank in this country. 

PicoMa (figB. 33, 34) has an elongate body provided -with long bristles. They live 
in the quills of the feathers of various birds, coming out only for breeding and mi- 





ria. 33.— Pkobh fief- 
lerl. (Original.) 



Fro. 34. 



-Pimfifa Mini: Tarsus and bead. 
(Original.) 



gration. One of these was recorded from Arizona by Hancock as PicoMa villota, 
which Trouessart states is the same as P. bipectinalm Heller of Europe. Trouessart 
also claims that this is not an adult mite, but that it is a stage (which, he calk "syrin- 
gobial ") in the life of a Cheyleliella. Syringophilus (Picobia) is not a stage of Clteylelus 
n&meri Trouesn., as held by Trouessart, but a vory distinct form; indeed Nornor had 
described the male and egg of Syringophihs. The like- 
ness between the two is a convergence due, as shown by 
Oudemans, to their common habitat, the interior of the 
quills of feathers, both being elongate and with short 
legs. 

Family ANYSTID2E, 

There are few species of mites in this family, but one 
is very common and beneficial. Most of them are at 
once separated from all other Trombidioidoainthat tho 
coxa; are close together and arrangod in a radiate man- 
ner. The body shows no complete division between 
cephalotkorax and abdomen, although in the typical 
genus the division is often indicated just behind the 
third pair of legs. Tho body, which is usually short and 
broad, is provided with many stout bristles. In front 
on each side arc one or two simple eyes. The mandi- 
bles are quite largo and prominent, and taper to a point which is tipped by a curved 
claw. The palpi are prominent but slender; in Taraotomus with a long "thumb," 
but in Amjilia tlio hurt joint is terminal. The legs are large and long, gradually 
tapering and providod with many long hairs or bristles. They are six or seven 
jointed, and terminate in two or tliree claws. In some species the tarsus is 
divided into a number of small joints. On the venter (fig. 35) are gonital and 




Fig. 35.— Venloi otAnystis. 
Ihor'a Illustration.) 
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anal openings, both, quite elongate. The young resemble the adult, except in 
having but six legs. This family was formerly called Erythraoida> but the 
generic name Brythraew was first applied to mites of the family Ithyncho- 
lophidos. Efythaearus Berlese is the Bamc as 
Tamotomus. There are several gonera and sub- 
gonora, tihe more prominent of which are tabu- 
lated below: 

1. Palpi without claw at lip, no visible 

"thumb"; body short and rounded: 

coxse all approximated Any sits. 

Palpi with a claw to laRt joint, not 
counting the "thumb" 2 

2. Thumb of palpus very small, indistinct; 

tarsi all simple; parasitic on reptiles . 8 
Thumb of palpus very largo, plain; tarsi 
often long, sometimes curved, or 
with false articulations; coxae ap- 

Ijroximato; body elongate; frco- 
iving Tarsotomun. 

8. Coxa3 approximate; body broader than 

long Oebobia. 

Coxas m two groups; body olon- 
gato Pterygosoma. 

Anystis and Tarsotomies are frco and preda- 
ceous, feeding on any small insects or acari 
that they may come across. Their movements Era. 38.— Tarmtommspinatia. (Author's 
are excessively rapid and erratic, sometimes illustration.) 

whirling about in a zigzag course like a particle of dust blown by the wind. In 
Anystis the body is triangular and the palpi ore four-jointed. In Tanatomus the 

body is mora elongato, and tlio 
palpi five-jointed. 

Our one species of Anystis, A. 
agilis Banks, is commonly found 
running over the leaves of herbs 
and shrubs in tho search for prey. 
It is red in color. I have seen it 
feed onaphides, on small caterpil- 
lars, and on the young larva; of tho 
currant sawfiy. Tho young before 
transformation spins a white silken 
web on a leaf or in a crevice of 
bark, and beneath it changes to 
tho adult form. • 

Species of Tarsotonvus (fig. 36') are 
known to occur about houses, but 
most of Ihem live on trues, Thoy 
are usually red in color, but some 
are marked with white spots and 
Btripus. They arc not very common 
in our country, only two species 
having boon described. Qriobia is 
found attached to various reptiles, 
especially lizards; three species are known from Europe. Pterygotomn is much 
more elongate than Othobia; ouo spot ies, 1'. teamn Bunks (fig. 37), occurs on a lizard, 
SceZoporus Jloridanw, in the Southern States, othero occur in Africa and Italy. 

88854°— 15 3 
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Rg. 37.— Ptatgomma Hmm: a, Ucalc above; I, below; 
c, lip of mandibles; i, pnlpua; c, tarsus with claws. 
( Vulhoi'b illustration.) 
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The mandibles have a peculiar structure; they consist ol a stout rod with a short, 
acute, Btout spur near the tip. They are supposed to suck blood from the lizards; 

nothing is known of their earlier stages. 

Eamiiy TETRANYCHIDJ3. 

The members of this family, commonly known 
as "red spiders," have for many years attracted 
attention, owing to their ravages to cultivated 
plants. Since many of the species can spin a 
silken thread they have also been called "spin- 
ning mites." Thejr structure presents few re- 
markable characters. The body is oval or ellipti- 
cal, provided with e. few, mostly long simple hairs, 
arranged in four rowH. The cophalothorax (fig. 
40) is separated from the abdomen by a furrow, 
and bears on each side one or two simple eyes. 
The palpi are short, the penultimate joint ending 
in a claw. The last ia "thumblike" and bears 
one or more appendages called "fingers." In 
some species the palpus of the male has a short 
curved spine at the tip on the upper side of the 
third joint. The mandibles (fig. 39) have their 
basal joints united in a plate; the apical joint, 
being very long and flexible, is fitted for piercing 
plant tissual, and is known as the stylet. The legs 
(fig. 41) are moderately slender, the first pair the 
longest, with scattered hairs, and ending in one 
or two claws. In many Bpecies of TetranyAus 
the claw (fig. 43) is split into four pieces, whence the name. On the under side of 
the abdomen are two simple openings, tho basal thegenital (fig. 42), the other the 




Fig. 88.— Tclranychw Mmaculatui. 
(Author's illustration.) 




fto, 30.— Tetnnyelius. mandibular piste, dorsal and lateral vlcm: a, Plate; S, Btylol; c, spina; d, palpus. 

(Author's illustration. ) 

anal. The former in the female is usually transverse. In the male it is longi- 
tudinal and often shows the slender curved penis. Swing has used the shape of 
Hie penis in the distinction of species. 
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Parthenogenesis has been claimed for several species of TriranyehuH. 

Several authors (Megnin, Kramor, Triigardh) have kept the Totranychidte beparate 
from, the Raphignathidtc, since in the latter family the abdomen iH moro or 1pm dis- 
tinctly divided into segments, but thin seems hardly advisable, considering the 
variation and indistinct ness of the 
segmentation. The more promi- 
neH^encra are distinguished in 
the following table: 

1. Tarsi (at least tarsuH I) 

much shorter than 
the preceding joint; 
at least leg I as long 
as, or longer than 

body 2 

Tarsi as long as preced- 
ing joint; leg I rare- 
ly as long as body . 5 

2. Front margin of copha- 

lothorax with a thin 
four-lobed or cleft 
plate; body with 

scolclike hairs Bryobia. 

Mo such plate on front 
ofbody. 3 

3. Body with simplo 

hairs; prostigma in a 

horn each side at base of mandibles Tctranobvi. 

Body with spines or stiff serrate bristles; prostigma not in a horn -1 

4. Tarei I enlarged a little near tip; palpi stout Tetrnnychinti, 

Tarsi I tapering to tip ; palpi small and slender; coxas closo together. NeophyUnhim. 

5. Dorsal surface divided into many small areas; claws two, very large. .Raphiffnutfois. 




Fie. 10.— Titranychus, rpphnlnlhraiuc from ufoovo: a, IMl]ius; 
6, mandibular plait-; c, frontal bristle; i, subttanl.il brittle; 
e, eyes. (Auilwr'a ttktalratlw.) 



Dorsal surface not so divided. 




8 



10. 
11. 



(!. Palpi very slender, and not 
showing plainly the claw 
and thumb arrangement; 
mandibles not elbowed 

near baso 

Palpi stouter, showing 
plainly the claw and 
thumb arrangement 

7 . Logs transversely wrinkled ; 
large, bordered ventral 
apertures; eyes present 
TenuipidpuH. 

Logs not transversely wrin- 
kled; ventral apertures 
smaller; eyes indistinct 
Tetrmiychuiilea. 

8. Prostigma in a horn each 
bide at base of mandibles; 

body short and broad, with largo prominent spines above TUramjrknpiiH. 

Prostigma not in a horn, or che body not with spines !i 

Mandibles styliform, elbowed near base; and with a supramandibular 
plate; body not elongate, and thumb not extending much beyond 

claw Tetranychus. 

MandiblcH Ichb styliform, not elbowed near base; no hupramandibular plate. 10 

Coxte close together, body rather short Achelfn. 

Coxa; in two woll-neparuted groups ; body elongate 11 

Thumb extending much beyond the claw Califftmua. 

Thumb barely extending beyona claw Sligmuma. 



Fw. 41.— Tetranychus, leg: a, Coxa; b, trochanter; r, lemur; 
i, patella; c, tibia;/, tarsus; q, onychium; 7i, claws. (Au- 
thor's illnstiatlon.) 
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Fro. 42.— rrtnmffflSas.* Genital organs. (Aulhor's Illustration,) 




Fia. ii.— Three stylos of claws o£ Ttt- 
ranychus. (Author's illustration.) 



The genus Achelen (fig. 48) (=>SyneaUgua, formerly called Caligonus) has two 
described species from the "United States— A. conspicuus Borl. and A. cardinalia 

Ewing. The one figured 
appears to be A. conspicu- 
us, or a closely allied form. 
The dorsal surface shows 
three divisions in front, 
rather indistinctly. They 
are minute reddish mites 
occurring in moss and are 
not known to spin a thread. 
Like Raphignathus, they 
may be predaceous on the minute forms that are common in moss. Raphignathus 
(fig. 50) has a broad body with short legs, and is peculiar on account of the 
way the dorsal surface is divided up into little . 
areas. Our two described species are very minute 
formB and occur singly in moss and are possibly 
predaceouB. 

In Neophyllobius the body is short and the legs 
are very long; the tarsal joint slightly swollen in 
1he middle and ending in two clawB. One species, 
N. americanus Banks (fig. 53), occurs on oak leaves 
in Alabama, and another lias been taken in moss in 
Illinois. In the latter species the tarsus is only 
very slightly swollen. Tetranycliopsis (fig. 51) is 
known from one species from Canada found on the 
leaves of bass wood. It lives socially after the manner of Tetrnnychus. 

In Temripalpus the palpi are very small and slender and end in two or four short 
bristles. The species are smaller than Tetranychus and red in color. There are 
several species in our country. Tenuipalpiw caUfornicus Banks (fig. 62) appears to 

be very numerous on the oranges and lemons in 
California and doubtlous causes some injury. 
Inasmuch as it is very small and does not breed 
very fast, it will probably uever be a pest of 
primo importance. It may be destroyed by 
1ho treatment used against "red spider." T. 
inornatus Banks occurs on various herbs and 
bushes in the South. They usually occur in 
small colonies scattered over the loaves. An- 
other species occurs on the under sjirfacc of 
grape leaves in 1he South, the colony usually 
near the forking of a vein. Still another form, 
T. eardiualis Banks, has been taken on the 
bark of ash trees iu Arizona. An European species. T. coronatus Can. and Fanz.. 
has been found on juniper trees in Colorado, probably imported, and doubtless many 
other species await discovery. 

in the genus Bryobia one specicB, B. pratends Garman (figs. 45, 46), known as the 
clover mite, is very abundant in many localities. In the West it is injurious to 
fruit trees. In the East it more commonly affects clover and annual plants. Bryobia 
usually doposits its eggs on the trunks and branches of trees. Sometimes they are 
w> numerous, occurring several layers thick, that they give the branches a distinctly 
red appearance. They are red, very small and round, and are often mistaken for 
the eggs of plant lice. The young hatch early in spring, crawl out on the leaves, and 





Km. 44 Teirani/chua gloveiU Palpus and 

mandibular plato. (Author's iUuatra- 
tion.) 
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feed. There are about three broods a year. Tho winter is spent in the ogg stage, 
and alao Rometimcs as adult. With, tho approaching mid of winter the mites often 
crawl into houses seeking aholter, much to the annoyance of tho occupants. Clover 
and other infested plants 
should not be allowed to grow 
close to the house. Both the 
initcs and thuir eggs can bo 
killed by a spray #f kerosene 
emulsion; atomic sulphur is 
used in California. Another 
Bryobia, with longer legs, oc- 
curs on alfalfa in tho South- 
west. 

In Tetranychus the body is 
subpyriform and provided 
above with about 2-1 to 3(1 
bristles arranged in four rows. 
The species of this genns can 
bpin a thread, which, whon 
they are very abundant, be- 
comes a dense mesh or web, 
visible at a considerable dis- 
tance. The spinning organs 
are said to bo located in tho 
head of the mite, with open- 
ings near the base of tho nmn- 
diblcfl, the thread combed out 
by tho palpi The web does 
not appear to afford the mites 
any protection, but at times 
seems to servo to hold the eggs 
in j>lace. It may be either 
on the upper or lower surface 
of tho leaf. Awing considers 
that the web serves to hold the 
miles while molting. The old 
frkins aio usually found at- 
tached to the web. In molt- 
ing the skin splits across the 
body over the funow between 
the ecphalothorax and abdo- 
men, each part boiiis; winked 
oil Bcpaiately by the motions 
of tho mite. Tetranychus hi- 
bernates in the adult condi- 
tion. DngGB has found T. U to- 
nus Linn, under stones in win- 
ler, and IlanMoin has taken 
1hom on fallen leaven and in 
soil under trees. They remain 

breeding on leaves late in the autumn, even into December. Weber and Vo&s claimed? 
that it was the larva; 1hat watered, but Ilanstein says he found only adult females 
in tho winter. Woldon lias found T. bimaculalus IJarvoy in Colorado winteriuif in 
the soil often 10 feet from tno tree. Mot>t of them wore found near the crown of the 




I io i\— lUyabm pnUmsii a, Femaln tiom aliovc; b, Imimlo 
liom below; candd, raisal elnws; e, IjcU- bam below;/, beak 
limn uliovc, g, palpus; /i.ij.l.i.m.sculcs and spines of vary. 
liiKbliapo (Prom Uiley mi Moilall ) 
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Tie. 46.— BrydUa piaUimis: Larra. 
(Author's illustrallan.) 



tree. la the spring they crawl out, ascend the trees, and deposit eggs on the opening 
foliage. Each female may lay from 6 to 10 eggs a day for a period jf 8 to 12 days 
The young hatch in from 3 to 6 days, and in about 5 days more are adult. A suc- 
cession of broods is continued throughout, the sum- 
mer, but wet weather is apt to stop or greatly re. 
tard their development 

The mites ordinarily move slowly, but when, 
disturbed can run quite rapidly. For the greater 
pari of (he time they remain in one place, suck- 
ing the juices from the leaf. In the spring some 
species attack 1he buds. Several of our species 
are very abundant and destructive. The common 
greenhouse species, known as the "red spider," 
and which also occurs on many outdoor cultivated 
plants, is T. bimaculatus Harvey (fig. 38). It is 
probably the T.cuewmerisoi Boisduval. Specimens 
of this species often vary greatly in coloration; the 
members of each colony, however, usually being 
alike. In the South T. bimaculatus Harvey is com- 
mon on violetB and from them has spread to cotton 
fields, where in some localities it works consid- 
or<vble damage T. mytilaspidis Riley is abundant on orange leaves in Florida. In 
this species the abdominal bristles arise from warts or tubercles, and the tarsus has 
two simple claws. The most abundant species on orange is a yellowish form— T. 
Hcxmaculalus Riley. At times it is a very serious pest to orange culture, and an article 
upon it is found in the Report 
of the Entomologist for 1889. 
It occurs on the under sur- 
face of the leaves. The eggs 
are colorless or pale greenish- 
, yellow. 

T. p-atmsis Banks is a pale 
greenish species abundant in 
some parts of the West on 
alfalfa and other field crops. 
T. opuntix Banks is very in- 
jurious to the prickly pear 
cactus in Texas. It is wholly 
bright red in color. An Euro- 
pean species, T. gibbosvs Can., 
with veiy short legs and short 
hairs on the broad body, has 
been taken on spruce trees in 
Canada, butpossiblyonlyintro- 
duced. T. pilosus Can. ct Fanz 
also occuis in Canada and New 
Jersey, where it does much dam- 
age to the leaves of fruit trees. 

In T. bicolor Banks, a species common on the loaves of oak unci chestnut, Ihe tarsus 
has but one claw. A foim occurring on cotton iu Louisiana is known as T. gloveri 
Banks (fig. 441 ; it is bright led and greatly resembles the common greenhouse species. 
There are seveial remedies for led spider One is to keep the plants moist, spraying 
them with water once a day. But the best remedy is flowers of sulphur applied eilhei 




Fio 47 



-Sttgmaeua floiidanav Mite, mouth-peita, and olaws 
(Author's lllustiatlon ) 
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as a dry powder or lime-sulphur used as a spray. McGregor advocates the use of 
potassium sulphid, 3 pounds 1o 100 gallons of water. Bisulphid of lime in also an 
effective remedy, and tobacco water is sometimes used. 

Tragardh has recently revised the Swedish Telranyrhua, and divided the gemiM 
Tetmnyehus is retained for species with the claw divided into four parts; TarutelTUny- 





FlO. HH.—Achelca. 
(Original.) 



Fro. 



40.— Titmnvcholdt) cahfontkn, ana 
(Author's Illustration.) 



palpus enlarged 



chux for those with claw entire, and Schizotetranychus for those with, claw in two parts; 
the lattor genus includes T. mytilagpidvt and T. pratensia; while T. modestm, T. aim- 
pier, and T. yotiwrsi go in Paratetmnychua. 

The species, of Sligmaeun arc elongate and havo short logs They are smaller than 
Tclranychus but live in the same maimer. Our one species, S. floridanus Banks 





Fro. sa.—Saphigmthus brevte. 
(Original ) 



J'io. 81.— Telnaiychopni «7»n»sa. 
(Original.) 



(fig. 47), occurs upon the bases of tho imbricated loaveH of the pineapple. It iH of con- 
siderable economic importance, owing to tho fact that ita punctures give certain 
destructive fungi access to the tissue of the leaf. The remedy, Prof. Rolfs found, is to 
placo a small quantity of tobacco dust in tho bud of the plant, the dew and rain wash- 
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ing it down upon the mites. One application is usually sufficient. Berleso has pro- 

posed Eustigmaeus for species of Sligmaeus ■with short abdomen and Macroatigmaeui 

for those with slender subcylindric abdomen. These species have been taken in moss, 
The species of Tetranobia and TetraitychiM have slender 
legs, the first and last pairs usually longer than the body; 
they occur on plants after the manner of Brydbia and are 
sometimes injurious. The few forms known occur in the 
southern or western parts of our country. Stigmaeopsit 
alarms Banks is similar to Tetranychus in appearance; it 
makes small white webs on bamboo; the mites live under 
the webs; it now occurs in Florida and California. 

Caligorms (redescribed as Eapalopsis) differs from Stig- 
mams in having the thumb to the palpus very slender and 
reaching much beyond the end of the claw. 

Tetranydmdeg is based upon one species, T. eaii/orm'm 
Banks (fig. 49), which occurs in small colonies on the leaves 
of orange. Each colony is usually in a slight depressioa 
and is evident to the naked eye as a snow-white patch, this 

^r^AmhortmS appearance being due to the fact thatthe molted skins m 
Hon.) retained attached to the leaf. The mites, which are almost 

colorless, and thoir eggs aro located among these molted skins. They are not as yot 

numerous enough to do any appreciable damage. ' 

Ewing has described a species of Stigmaeodea from Iowa; it differs little from Stig- 

maeua, the body being more slender and with several hairs between the claws, 
Tragardh has described a genus, PimeUapMlua, from "Egypt, near Acheles; the coxae 

appear to be separated in groups and the palpus has a distinct thumb. The female 

has a small anterior shield and other small 

shields at base of the dorsal bristles. The tarsi 

have two simple claws; otherwise it is a Tettany- 

ekm. The same author describes a form from 

Egypt as Phytotipalpus. Its general structure 

is similar to Temipalpw; it lives in small galls 

on the bark of acacia trees, and Tragardh has 

traced its development, which presents nothing 

unusual. 
Ited-apider damage is common in nearly all 

foreign countries, but the generic positions of 

the mites that causo it are not easily discernible 

from the meager descriptions. In India and 

Ceylon one Bpecios, called Telmnychv.8 bioculal/us 

Green is a very serious pest to the tea plant. 

Family ERYTHR2EID2E. 

These common mites aro similar in many ways 
to the harvest-mites (Trombidiidse) and by many 
authors have been united to them. They are 
much like Trombidium in appearance, but nearly 
all are of more slender proportions and more rapid 
in motion. Tho body is usually divided, al- 
though not so plainly as in the TrombidiidsB, into 
two parts. The cophalothorax is quite large and on the same plane as the abdomen. 
Along the middle of the cephalothorax is a line or furrow, known as the dorsal groove 
or crista. It is usually enlarged at the posterior end, sometimes in the middle, and 




Fig. 53.— Neophylhblw amaicanuami 
tai sal claw. (Authoi's Illustration.) 
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aim tit tho antorior ond, whore, it often includes a frontal lubercle. There arc ouu or 
two simple oyes on each side of tho cephulothorux; they art- alwaj'H sessile. In oint 




Fiu. 51.«-/.'ijAa»M; a, Palpus; 
b, nMmlililc; c, bralc; d, troch- 
<yl pous; e, <l<n sul groovr; 1, 
tursus. (Aulhin's illusl ration.) 




Fia. M.—Atomus macuhtua. 
(Author's lUuslmllon.) 



genus (Smarts) there aro u1m> (wo eyos close together near the middle of the anterior 

margin. The palpi arc prominent, five-jointed, the last forming n "thumb" to tho 

preceding, which ends in a claw. The mandibles (fig. 541 are slender, necdlo-like, 

and retractile, thus differing greatly from those of TYom- 

bidium and forming tho warrant for a. separata family. 

Tho legs are communly quite slender, tho hind pair 
sometimes inoro than twice an long as tho body. They 
are seven-jointed and terminate in two small claws. Tho 
fast joint, or (arsus, is noariy always Hliorfer (Zian tno pre- 
ceding joint, and in the firbt and fourth pairs often swollen. 
The body and legs are densely covered with bristles or 
hairs, i-oniotimes both. Tho hinder pair of legs aro always 
quite remote fiom the anterior pairs. The genital opening 
is between the hind coxio, and the anal opening is usually 
close behind it. 

Those mites are usually found on the ground, bomothnes 
in very hot situations, and run over the surface or ou low 
plants with great rapidity. Other Bpecies occur in moss or 
under fallen leaves in woods, and one is abundant among 
the rocks near tho top of Mount Washington. Several spe- 
cies appear to live in colonies, but most are solitary in habit. 
The eggs are deposited on the ground or under stones, often in clusters. The larva 
(fig. 50) is a six-legged mite attached to insocts. When full fed it drops to the 
ground and becomes quiescent, and after a varying time transforms to tho adult. 




Fro. 50.— Leptus ol 
I ocas on a plant 
(Original.) 



Eryth- 
louso. 
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There are several genera in the family, but only four are so far known from th 9 
United States. 

1. Legs I and II with stout spines, each metatarsus with two little raised disks 

Caeeuliaoma. 

Legs without spines and without disks 2 

2. Mouth parts retractile 8 

Mouth parts not retractile 4 

3. No crista; usually six eyes; palpi four-jointed Smarts. 

Crista present; only four eyes; palpi five-jointed. ._ Fessonia. 

4 . Hind tarsi with, plume of long haars; two eyes each side on body Eat oniana. 

Hind tarsi without the plume 5 

5. A distinct suture between cephalothorax and the abdomen; but one eye 

each side Belaustivm. 

No distinct suture 8 

<3. Two eyea each side on body; legs IV very long Erylhram, 

One eye each side; legs IV shorter Atomm. 

Thor, who has recently published on this and allied fami- 
lies, makes Smarts (fig. 68) the typo of a special family. 
He finds that in this genus there are no spiracles near the 
beak, as in other Prostigmata, and that there are no large 
tracheal trunks in the body. There are a great many fine 
tracheae in this mite, and Thor believos that respiration is 
effected through the skin, the structure of which is rather 
peculiar. Upon these differences he bases a family; how- 
ever, in my opinion this is but more evidence (if such is 
needed) of the uselessness of a classification based on the 
respiratory system. 

In Smarts the mouth parts are retractile, and so are often 
invisible; the palpi are four-jointed and there is commonly 
an extra, pair of eyes near the anterior margin, making 
six in all. These median oyelike spots arc, perhaps, 
not true eyes but homologous with the crista metopica of 
Erythraeus. 

In Fessonia the mouth parts are less retractile than in 
Smarts, and there are but four eyes. The palpi are five- 
jointed and the dorsal groove is sometimes swollen in the 
middle. 

In Erythraeus the mandibles are retractile, there are but 
four eyes, and the palpi are five-jointed. Wo have many 
species of this genus, and several of them arc common 
and widely distributed. They are predaecous and suck 
the juices from any small insect that they are able to 
catch. One Bpecies has boon found preying on the gloomy 
scale (Chrysomphalus tenebricosus Corast.) and others are found feeding on the San 
Jos6 scale and other scale insects. In this situation they are often the pruy of 
aphis lions (Ckrysopa). 

The larva that in Europe occurs commonly on phalangids and which was described 
by Oudemans as u new species (E. igtwtus) has been shown by Evans and by Bruyant 
to be that of E. nemorum Koch. In this country wo also have a species whoso larva 
is frequently attached to duddy-long-logs, but it has not been connected with tho 
adult form. The generic name Erythraeus was formerly applied to a mite of another 
family, but it is clear that its type species and original application bring it 
into this family practically to replace Myncholophus. 1 The genus Atomus Latreillo 
was made for a larva of this family, tho adult being congeneric with R. nemorum 

1 mttcria Kramer is not available, aa the author neglected to place any species In It. 




Ho. 67.—Siyihraeui iimplei 
and palpus. (Author's il- 
lustration.) 
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Fro. 58.— Venter of .Swwrh. 
(Author's illustration.) 



Liptus, with the same type species, and Avhorolophun Uerlese are .synonym.- 
Many of our species will go in Alomus. Behiustium will include houio of tin 
heavier, shorter legged species, which have more resem- 
lilunco to TromMdium. Our species have not been 
apportioned but described under Hhyneholophuu (Ery- 
Ihratvx). Most of them, like E. simplex Banks (fig. S7), 
are uniform reddish in color, but Erythraeus drirtipes 
HankHhas prettily banded legs, and (E.) Atomwmaculatus 
Banks (fig. 55) has several largo pale Hpots on the dorsum, 
while E. parvuietosus Ewing is almost wholly black. Ewing 
has recorded finding a specimen of this species carry- 
ing several of its lame on itH back, but perhaps they 
were more probably red bugs. One of our species, E. 
longipes Banks, has such extremely long legs that it 
resembles u minute phalangid. Several species of the 
genus Eatoniam occur in southern Europe and northern 
Africa; they are remarkable on account of a plume of 
long hairs on the hind legs, The South American genus 
Caeri'lisoma differs from Erylhrueus and SmnriiKu in having 
two little buttonlike elevations near the tip of each metal amis, as shown in figure fill. 

Family TROMBIDIID^. 

The "harvest mitos," as they are popularly culled, are recognized by the body 
being divided into two portion^, the anterior (cephalothorax) bearing the two anterior 

pairs of legs, the palpi, mouth parts, and eyes; the 
posterior (abdomen) is much larger and bears the 
two poslerior pairs of legs. Tho mandibles (fig. 04) 
are chelate; at least there is a distinct jaw or cm' veil 
spiuelike pruecs-s. They also differ from the allied 
Hhyncholophidee iu that, tho last joint of leg IV is 
not , or very slightly, shorter than the pcnultimato, aiid in that tho hist joint of leg 
IV is not Hwollon. The last joint of leg 1 (fig. 03) usually is swollen, often more bo 
than in tho Rhyncholophidai. They are always red in color, pome, however, being 
much darker Hum others. The body is covered with bristles or 
feathered hairs, according to tho species. Tho palpi are five-jointed, 
quite prominent, often swollen in the middle, the penultimate 
joint ending in one or two clawB, tho last joint (often clavato) 
appearing as an appendage or "thumb" to tho preceding joint. 
Tho legs are sovon-jointod; the tarsi terminate in two small claws 
(fig. 02). The legs are clothed in the samo manner as the body. 
Thero are two eyes (fig. 01) upon each hide of tho cephalothorax, 
quite frequently borne on a distinct pedicel. 

Along the mediau line of tho cephalothorax there is commonly a crista (crista 
molopica) or dorsal groove simitar to that of tho lUiyncholophidoe. This crista is 



Fig. 51). — Carculhnma: 
(Ougiiua.) 



Tarsus I. 




J''w. 00. — Eg|{ uJ 
Ttombidlum. 
(Author's illus- 
tration.) 





J?ia. 01.— Eyo of Tnmbldlum. 
(Author's illustration.) 



Via. 52.— Claws of Trombidium. 
(Author's illustration ) 



enlarged at the middle or posterior end into a triangular area, called tho areola} or 
sensillai, in which are two pores from which arise bristles. Oudomans terms those 
the pscudostigmata and pseudostigmatic organs; tho latter are sometimes clavate 
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lit or near tip. There is no proof that theBe are homologous -with, the organs of the 
same name in tlie Oribatidse, although it is possible. SometimeB these organs are 
present, although the crista is absent, and in one species there are two pairs of the 
organs. Tho function of these organs is entirely unknown. The geuital aperture is 
situated between the hind coxse; the anal opening is smaller than tho genital and 
placed a little behind it. 

The lame (figs. 65, 66, 67) are six-legged mites and parasitic on various insects. 
They, with other larval forms, were formerly supposed to he adult and to constitute 
a distinct family under the name of Microphthiridse. Throe of the genera of that 
family, Leptus, Ocypelua, and Atoma (or Astoma), are now known to be larval Trom 





Fiq. 63.— Leg I ol Tmmbidinm, (Author's 
Illustration.) 



Fig. 64.— Maudlble o! TrnrnibUiWn: p, Tra- 
ohoal pores; (, trachea. (Author's Illustra- 
tion.) 



bidiids. Some o£ these larvse are, in certain localities, very numerous, and will attach 
themselves to man, causing intense itching, soreness, and even more serious compli- 
cations. They have received the popular name of "red bug. ' ' In parts of the South- 
ern States tho "red bugs " are often a source of great annoyance. They enter pores of 
the skin and produce inflamed spots. It is an unnatural situation for the mites and 
they soon die, but the waiting is not pleasant. They can be killed by anointing the 
affected spots with an ointment or salve containing sulphur. Some recommend 
sponging with a weak solution of carbolic acid (an ounce to a quart of water) after a 
soap bath. Allied species occur in all warm countries and have become obnoxious 

enough to receive a popular name. In Prance, 
where they are often very troublesome, they are 
called "rouget" or "aoutat," and are tho cause 
of "erythema autumnale." In parts of Scot- 
laud it is called "berry bug." In parts of Ger- 
many a Beveve infestation is known as "Btachol- 
bcerkranlcheit." In England it is called the 
"harvest mite" and "gooseberry bug." In 
Mexico red bugs are known as "tlalsahuato," 
in Japan as "akamushi," and in parls of the 
West Indies as the '"bSto-rougo." In Celebes 
they are known as the "gonoue," in parts of 
New Guinea as the "arkan," and in Guiana are 
called "batata mite." In Japan they aro con- 
sidered by some to transmit the "kedaui" dis- 
ease, or river lover, but the evidence is not as yet 
conclusive. In all these countries they have at times been a Horious annoyance to the 
peasantry and hindered or prevented the harvesting of certain crops. The "red bug" 
is not the larva of only one spocies of TrmrJndium, but of soveral species; in each lo- 
cality thore are apt to bo two or three forms of "red bug." In :France Bruyant has 
shown there are at least three forms of "red bug," one of which is the larva of Troro- 
bidium inopinatum Oudemaus, another the larva of T. holosericeum Linn., while the 
adult of the third form is unknown. Evans has found that the larvse of tho European 
T. holosericeum, will not attack man; doubtless they feed on insects or small mammals, 
The female JVom&idium (fig. 7, p. 13) deposits her eggs in or upon the ground, some- 
times as many as 400 together. They are usually brown and spherical, and were by 
some early writers considered to be fungi. The outer skin or chorion soon splits, 




Fig. 65.— Tho larva (loptus) of a Trom- 
otittwm. (Author's illustration.) 
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Fig. 00.— larva of Alio- 
thmmbium and mouth 
parti. (Original ) 



dividing the egg (fig. 60) into halves and exposing Ilia polo vilellino membrane; tliin 
stage is the "dotitovmn" of Olaparede. 

The newly hatched larva is circular or ovoid in outline, with three pairs of log.* 
each tipped with two or threo prominent c-Iiiwh. A tier al turning lo the insect the 
larva becomes elongate and swollen with food. When full fed it drops off, seeks shelter 
in the soil or undor a atone, and remains motionless for sev- 
eral weeks. The body swellu and changes iu form, as I lie 
nymph is developed within; this stage .is called by Ilenking 
the nympho-chrysalis. When ready the nymph issues from 
the cracked akin of the larva, and after feeding and growing, 
again resumes a slate of repose; this stage preceding the 
adult condition is known as the loleio-chrysalis; from this 
comes the adidt mite. 

The mature mito is not parasitic, but wondem about feed- 
ing on small insects, as plant lice, young caterpillars, and 
one species, T. locnxtarum Riley, is known to destroy a great 
many grasshopper eggs. A French species has been found 
destroying the root forms of the dreaded l'hyllnnra. The 
adult hibernates in sheltered places or iu the soil; the eggs 
are laid in the spring, and there appears to bo but one brood 
a year. Only a few forms have been bred; tho larva of one 
of thom is common on the house fly in autumn, and a similar 
form occurs on mosquitoes. 

TheoldgenusTVomiidi'Mmhas been divided into many genera 
and subgenera, mostly by Berlese. Tho characters used do 
not refer to the appearance of the mite and are often dillicult 
lo tabulate ; the genera that may merit separation are given in 
the following table: 

1 . No crista metopica Trombdla. 

Crista metopiea present 2 

2. Sides of body with projections Chyzeria. 

Body without projections 3 

3. Claws with a pul villus; eyes pedunculate; one claw at tip of palpus.. Allothrombium. 
Nopulvilli 4 

1. No eyes 5 

Eyes present 6 

3. Crista enlarged near middle Typhlolhrmnbium. 

Crista enlarged at end Tiombiaila. 

ti. Eyes sessile; palpus with two claws at the tip 7 

Eyes pedunculato 10 

7. CriMa enlarged but once 8 

Crista enlarged twice 

8. Enlarged only a) end ; abdomen higher than the cephalolhorax.. . Mirmlmmbidium. 
Enlarged only near middk>; abdomen and cephalothorax of nunc height, 

Ttmaiiptidiif.. 

!). Crisla enlarged at middle and at end Eiiliambuluim. 

Crista, enlarged twice near the middle Diplothroinbium. 

10. Crista enlarged near middle J J 

Crista enlarged near end 12 

11. Eyes long pedunculate; no locth at baho of the palpal claw Dinofhioiubiiim. 

Eyes short pedunculate; teeth at the babe of the palpal claw Podothmmbium. 

12. Crista enlarged near anterior end; oyes long pedunculate; no teeth near 

palpal claw; logs rather short Tmmbidiuui. 

Crista enlarged near posterior end; eyes short pedunculato; teeth near pal- 
pal claw; legs very long Mmtfoniana. 

Owe forms have boon described under tho uamu Trtmibidium, and, while their repar- 
tition into tho now generic segregates has not as yet been attempted, it is probable 
that we have representatives of most of these now genera. Berlaso has recently pub- 
lished a revision of tho family, but he had very few specios from our country, soveial 
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of which are still undcscribed. Kolenati's genera Otonynsus and Peplonysms, para- 
sitic on bats, appear to be larval trombidions. Many of the European larvso have lately 
boeii described as new species, but it is a very undesirable practice. Oudemans has 
given the characters of the- two groups of Trombidion larvee as follows: 

1 . Two median dorsal shields Alhtmmbium. 

But one median dorsal shield TromMdiun. 

Several of our trombidions are very common, and T. sericeum Say is often seen crawl, 
ing about in early spring, its bright red color and silky vestiture attracting the atten- 





Fia. 07.— Larva of Ito. OS.— TmmUiium henxtarum: 

TrombtcHum from Male. (Author's Illustration.) 

orlokot. (Original.) 
tion of even the most carnal observer. In the Southwest there is a very large, hairy 
species, T. magnifioum Le Conte (fig. 70), which appears at times in enormous numbers, 
often after rains, and in parts of Arizona is called "angehtos" by the Mexicans. A 
similar form, but spotted with white, T. supcrbum Banks, occurs in Texas and New 
Mexico, and has habits similar to those of T. magni/kum. T. giganteum Kiley (fig. 
69), is a largo red form feeding on grasshoppers. 

In Mwrotnmbvdium there are two claws at the end of the palpus. M. locustarmn 
Riley (fig. 08), feeds on eggs of grasshoppers. Most of the species aro of good size, 





no. 69— Palpus of TmmWiian yigan- Fig. 70.— Palpus ol Trombidium nag- 

Uum. (Author's illustration.) nlftcum. (Authoi's illustration.) 

some among Ihe largost of the mites. In the Tropics there is a group of largo species 
(DiTwthrmnbium), of which T. tinctorhim Linnaeus is perhaps the best known. It at- 
tains a length of about ono-half in ch, and occurs in the warmer parts of Africa. It was 
supposed to be used as a dye io. olden times, but does not seem to be so used now. 
One of our species, T. maritimus Banks, lives under stones between tide marks on the 
seashore, and sometimes feeds on a maritime coccid (Ripersia maritima Oockerell). 

The genus Trombella is founded on a curious South American species, and Chyzcria 
represents a form from New Guinea, which has projections along the sides of the body. 
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Pro. 76. — Genital Mtckors of nydrarhnlds: a, Zfydroctor- 
evtes, Pitma; b, Hgdrobatcs, Mdcopih, Zcbtrlia; c, Llm- 
nesia; d, Atax; e, Amrmttu; /, Ifaaca. (Original,) 



deutovuui. Tho larva (flgs. 80, 8] ) on hatching is six-legged, and in some cases i« 
parasitic in tho respiratory system of mollusks or attached to aquatic insects. Neu- 
mann has claimed that in ono species of Limnesia llio form hatching from the egg is 
eight-logged and therefore a nymph, as in Spinturnin:. Kramor has arranged the 
larvse in three series, which he 
considers is the basiB of classifica- 
tion. As a whole, tho larvce differ 
greatly from the adults and many 
were described as different crea- 
tures. Some were the hasis of the 
genus Achlysia. 

Tho larva uRiially has very 
small moutn parts. It fastens to 
an insect by means of hooks at 
the tip of tho short, stout palpi, 
inserts its jaws, and proceeds to 
feed. Gradually the hody be- 
comes swollen, tho legs shrink, 
and the creature looks like an 
elliptical egg. Tho pupa is formed 

within tliis sacliko hody, and from it in timu issues tho adult mile. Frequently 
maturo insects such as mosquitoes, whoso early stages are parsed in the water, 
have many immature hydrachnid mites clinging to them. Thet.o mites have 
made a serious mistake, and out of the water must aoou dii\ It is probable 

that Ihey were attached to the 
insect pupa, ami at i1n trans- 
formation moved to the adult 
without suspecting the nuii idal 
lesult. Tliese mil ch in the water 
must often have to change when 
their host laiva molls, mi that 
they realize when a change i u 
imminent, and relax from tiu 
old skin at the right time to 
attach to llie emerging insect 
II haw been noted by Mllller 
thai when TAliellula was heavily 
infested willi the immature 
stages of certain red water mites 
there were about as many speci- 
mens on (ho wingrf of one side 
as those of the other hide, po 
thai the iiibucl had .i prettily 
and evenly maculated appear- 
ance. On most insects, however, there is no plan of attachment , but specimens often 
occur at tho vonlral base of the abdomen. 

Nearly all nydrachnidaj live in fresh water, a fuw forms occur in brackish water, 
and soveral aro known from the littoral zono of the sea. Thuy are sometimes parasitic, 
as already noliced, and feed on any small animals thoy can catch, such as Binall Crus- 
tacea, infusoria, and minute insect larva?. The water mitos are found throughout the 
globe, but appear to bo most numerous in tompeiate regions. Many species inhibit 
rapid stroamu and very cold walcr. Rome species aro rather sociable and occur in 
colonioflamongsmallpatchesof watcrweeds. A groat many species havo boon described 
from tropical countries, most of which belong to European genera. Over 60 genera and 
88854°— 15 4 




Fig. 77. — Amnuius sp.: Mule (Authoi's lUustnUion.) 
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700 species have boon described. The species are often, widely distributed and found 
amid very differing surroundings; but the aquatic environment is, as a whole, more 
uniform than an aerial one, so that a species may have a distribution that Would be 
very unusual for a terrestrial aearian. 

Various classifications have been made, one of which arranges them in 14 families. 
JTowcver, it may he better in this paper to use a less complex system. Dr. Koenike, 
who has studied these mites very extensively, considers that they represent a sub- 
order, Hydracarina, which he divides into five families, as follows: 

1. Eyes in the middle of front 2 

Eyes on the sides 3 

2. Eyes situate upon an elongate chitinous plate Limnochajudje . 

Eyes connected by a transverse chitinous bridge Eylaid.8 . 

3. Eyes placed on a small chitinous plate (or eye-capsule) j color rod 4 

Eyes not on a chitinous plate Hygroba'Tid.si. 

4. Body more or less depressed Htdryphanttd^i. 

Body arched, rounded HYDRAcHNn>.ai. 

The Limnocharidec and Eylaidse have each but one genus, while the great bulk of 
species belongs to the family Hydrobatidte. Other writers also have kept these 
water mites well separated from all other acarians, but most authors now recognize 
their closo relationship with the Trombidiidse and some merge part of the hydraclinids 
with the Trombidiidai. Nordenskiold believes tho family to have two separate 
origins, and therefore not natural. However, their aquatic habit is a convenient, if 
wrong, incentive for treating them as a unit, and distinct from other families. More- 
over, they have usually been, studied as a unit, and by persons who have taken little, 
if any, interest in other acarians. 

In the following tahlo are found several common European genera which are not 
yet recognized from this country, and doubtless other European genera will also be 
found to occur in North America. Dr. Koenike published a valuable paper on some 
Canadian forms, and lately Dr. R. TL Walcott and Miss Ruth Marshall have iwiued 
several excellent articles on our native specios. 

1. Living in the sea Pontarachna, Nautarachna. 

Living in fresh water 2 

2. Eyes close together near the median line 3 

Eyes widely separated on the sides i 

3. Hind logs far from front legs, and without swimming hairs; tips of tarsi 

obliquely truncate; body somewhat divided into cepfialothorax: and abdo- 
men; in fact the whole creature is trombidiform. (Limnocharinse) IAmnochares. 
Hind legs not far from fiont legs, with swimming hairs; tarsi pointed; no 
indication of division of body (Eylainae) Eylah. 

4. Penultimate joint of palpus prolonged beyond base of last or with, a tooth or 

spinelike projection noar, or at tip; eye capsule present- . (Hydraehninso) 5 
Penultimate joint of palpus not prolonged beyond base of last, nor onding in 
a spine; no eye capsule (Hygrobatuue) 10 

5. Mandibles one-jointed, noedlelike; abdomen globose Hydrachna 

Mandibles of two joints, with claw at end; abdomen depressed ft 

6. Lateral eyes far apart Diplodontus. 

Lateial oyos close together 7 

7. Without swimming li airs to legs 8 

With swimming hairs 9 

8. With a median eye on front part Thyas. 

Without median eye Panisus. 

9. With a median eye on front part 29 

Without median, eye Tanaognathus. 

10 . Fifth joint of palpus formino; a claw opposable to the apical part of the foiu-th 

_ joint ; males froquenl ly have the aSdomen extended behind 11 

Fifth joint of palpus not forming a claw opposable to the apical part of fourth 
joint 12 

11. Capitulum or rostrum elongate, of two joints; palpi very small KrendowsHa. 

Oapitulum short, entire Arrenwnts. 
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12. Epimera, of both sexes united into one plate * 13 

Epimera (at least offemalo) not united iuto one plato.., 18 

13. Fourth joint of palpus "with a projection below Xysttinotux. 

Fourth joint of palpus -without projection 14 

14. Dorsum -without a bowed furrow 15 

Dorsum with a bowed furrow 16 

15. Hind tarsi without claws Oxun. 

Hind tarsi with claws Lcbcrtia. 

16. Bowed furrow open in front, ends extending over on venter Axonopsia. 

Bowed furrow not open in front 17 

17. Second joint of palpus with, a projection below; genital aperture, at tip of 

body Atunia. 

Second joint of palpus without projection; genital aperture much before 
tip of body Micropsia. 

18. Fourth tarsus without claws; a long bristle at tip Linmesia. 

Fourth tarsus with claw as with others 19 

19. Genital opening with lip each side nearly covering the disks; palpi with 

spine below on joint 2 Spercfton. 

Disks near genital opening fully exposed 20 

20. Epimera of female in two groups Kaenikea. 

Epimera of female in three groups; genital oponing usually with disks each 

side 21 

Epimera of female in four groups 22 

21. Apical jointe of leg I normal Ilt/grnhnli s. 

Fifth and sixth joints of leg I cmved Alrartidea. 

22. Genital opening with thrco disks each side 28 

Genital opening with more than three disks each side 25 

23. Second joint of palpus with spine beneath Tyrrcllia. 

Second joint of palpus without spino bonoath 24 

24. Legs and palpi extremely long . TTi/drnchorcnteis. 

Legs and palpi rather short, male with middle joint of hind logs enlarged -.ei«w«.?. 

25. Legs I and II with spirally ringed bristloa Neumunia. 

Legs without such bristles 20 

26. Genital opening at tip of body 27 

Genital opening much boforo the Up 'if, 

27. Without swimming hairs on logs, fourth joint of palpus w ilhout tlireo Bpurs 

below: genital area huge . Filtria. 

With a lew swimming hairs; fourth joint of palpus with three spurs, or 
papilla?, below; genital area smaller Atax. 

28. Ilind epimera \i itb a pointed projection below; palpi larger than leg Y.Nnjnduola. 
Hind epimera wilbout a projection; palpi smaller, and ending in two or three 

small claws; the fourth has two papilla below Piona. 

29. Median eye iu the soft skin Eupalra. 

Median eye on a plate fli/dryphmites. 

The immature forms are known in many genera and thoHP may bo tabulated as 
follows: 

1. Coxa: united into a large plato each side leaving only a narrow groove be- • 

tween them _ 7 

Coxa: not united iuto a large plate leaving only a nairow median line; beak 
large and prominent; palpi of throe or four joints usually extended; no 
dormil shields 2 

2. Coxa? I and II partly united, palpi curved under beak £ylaiii. 

Coxse I and II boparato, palpi extended : .1 

3. Beak nearly as long and as broad as body; tarsi subtruueate at tips. . .Ifi/drnchia. 
Beak only about one-half length of body; tarsi tapering to iiue point 4 

4. A median pore between eyes 5 

No median pore between eyes (i 

5. Beak divided by median Itne for entire length llydryphantei. 

Beak divided only on apical half Thi/as. 

fl. Legs with six joints beyond coxtc Limnorlarea. 

Logs wilh apparently but five joints beyond coxm Diplodontiix. 

7. Iliad legs fully three times aH far from second as second from first; hind 
legs with fifth joint from tip sovoral times as long as broad: Ijody usu- 
ally elongate Limnesia. 

Hind legs but little farther from second than second from the lirst pair 8 
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10. 
11. 

J 2. 
13. 
14. 

15. 
Xfi. 
17. 
18. 
19. 



On venter the groove from coxse II reaches the median groove near tip of 

body In-antipoda. 

This groove (when present) reaches median groove near or before middle ... 9 
The grooves from coxae II and III are both rudimentary and neither reach 

near the median groove Tlygrobates, Atraclidea, 

Groove from coxse II reaches median groove 10 

Groove from coxte III also plainly reaches median groove \\ 

Groove from coxse III does not reach median groove 12 

Beak with palpi prominent from above; legs arise from margin Arrenimu. 

Boak with palpi hidden under front of body; legs arise well under body. 

■ffidea, Mideopaia. 

Median groove with a transverse line or interruptions near tip 13 

No such interruptions on median groove IB 

Groove from coxa; TII roaches one-half way to median groove 14 

Groove from coxte III does not reach one-half way to median groove 15 

Median groove with line just before tio _. . . . Wettiru. 

Median groove with two interruptions, or at least one much before tip. 

. Laminipes, Hygrochoreutei. 

In hind legs fifth joint from tip is very distinct Atax, Neummh. 

In Mnd logs fifth joint from tip is minute Tiphya. 

Groovo from coxes III roaches one-half way to median groove 17 

Groove from coxse III rudimentary 19 

Legs arise from well under body '. Braehypoda. 

Legs arise near margin 18 

Body nearly circular Teutonia. 

Body elongate Cwvipes. 

A short median process at tip of body Lebertia, 

No such process AxonopsU. 





Fig. 78,— Airmurui 
sp.: ralpua. (Au- 
thor's Illustration.) 



Fiq. 79.— Anemmia sp.: Fe- 
male from bolow. (Author's 
Illustration.) 



FlO. 80.— Larva of a hydrachnld. 
(Original.) 



The genus Zimnochores (figs. 72, 73) is practically an aquatic trombidian; the body 
is of the same shape, and red in color. It can not swim, but creeps over the mud 
and plants under water. Tho young are parasitic on water skaters (Gerrida»). Our 
species is very like the European. 

Wo have three species of JSylois (figs. 74, 75). They are distinguished by having 
four simple eyes siluato close together on a plate near the median line. They arc 
most frequently found in ponds, and a larva of this genus has been found on mosquitoes 
The genus Thyas (figs. 84, 85, 8(5), of which we have a few species, has no swimming 
hairs on the legs, and beride the lateral eyes there is a median eye in front. About 
20 species of Anenurm (figs. 77, 78, 79) have been described from North America; 
and doubtless many more occur. They are often green in color and have a chitinous 
dorsum, which, in the male, has a circular furrow opon behind. The males have 
the body extended behind, forming a median potiolus. They live most commonly 
in lakes and ponds. All come from Northern States and none from the far West. 
Krendowskia and Axonopsis are each represented by one species. Albia is similar to 
Aronopsis and the one European species also occurs in the Northern United States. 
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In Atwus tho opinion! plato i oveii neaily the i ul no -\ ( ntral suit i< o, one ipec its 
is known from i nnall in ei in f anada Of Xy,tonnfu s mi 1 Hub npm but ono bpet i< s 
is known in ea< h The Utter is also a i omnum Euiopr an w itc i mito 





no 81 —I an a of on Hydrachiw attached 
lolORofanmwct nymph msacU (An 
Uior ijlluilrntion ) 



lid Si — Limnena sp . Falpus 
and coxal plates (Author b 
illubtratjon ) 



Tho species of Speichon (ligB 90, 91) are often found in cold and lapid mountain 
stiesims Three sponei aie known from ( onada They have tho palpi onlaiged at 




1 ic S3 — Tyt i ellm cnculam 
(Anthor'i. illustration ) 



1 r& 84 Thyu\ (p (Original ) 



base, and tlic second joint beats \ Btiong apui be lem Tho sucking disks nicli Bide of 
tho gemtd opening aie neiily coiicoilcd by I itw il flips Tho Itjja hive no spcfiil 
swimming bans and < ov i II 1 and IV uc w idt lv bod u itod fiom I and II 





rra 85 — Jtanchblo of 1 hyai, ",p 
(Oritinil ) 



Via K — Polpus of Thyas 
sp (Onginal ) 



Limnesia (fig 82) is 1 1 ugo genu's Throe species ha\ c boon it c oided fiom Canada, 
two of them Euiopenn 1 Ik y h vu a toft bod-\ (he hind legs an \\ ell piovidod ■with 
swimming hons, and the fouith taisiw licks tho cItwh, but is piovidod with a bustle 
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at lip. The palpi have ttie basal ]ointe enlarged and often with a spur below. They 
usually occur in lakes. 







O^r 



Bra. 87.— Coxa! plates of By- Pra. 88.— Palpus of Bygraiatea. 

grobattt. (Original.) (Original.) 

Of Atraatides (fig. 89) one European species has been recorded from Canada. The 
palpi are close together on a short elevation, the fourth joint rather swollen and bristly 
above; there are shields on the dorsum of the body, 

Lcberlia (fig. 92) (and its subgenera) has many species in 
Europe, one of which has been recorded from Canada, but 
the American form has much longer hairs than the European 
specimens. 

Tyrrellia (fig. 83) was based on a round-bodied, short-legged 
species from Canada; the palpi aro rather short, and the second 
joint has a spine beneath. 

To Thjoptis (near Thyas, but without median eye) belongs 
a remarkable species, T, cancellata Koenike. The entire dor- 
sum is densely reticulate, the central part with a large and 
heavy reticulation. 

Koenikea is represented by one species widely distributed in the northern parts of 
our country. The species of Hygrobates (figs. 87, 88) have soft, bodies, the slender legs 




-Palpus of Atrac- 
liien. (Original.) 





Pro. 00,— Coxal plates of Fw. 01.— Palpus of Spcrchm. 

Spenhon. (Original.) (Original.) 

destitute of true swimming hairs, the palpi have no tooth below, and the epimera form 
throe plates. There are throe sucking disks each 
side of the genital orifice. Four species are known 
from small rivers in Canada. 

A lax (figs. 95, 90, 97, 98) is one of the largest genera, 
and Dr. Wolcott has worked out some 12 species, 
and another has since been added from Texas. Tho 
genital opening is situate at tho tip of body, and the 
sucking disks each side are 10 or more in number. 
The legs have swimming hairs, and the first pair is 
thicker than usual. The palpi (fig. 98) are enlarged 
at baao, and the fourth joint bears three papillts or 
spurs below. Moat of the species occur, for at least 
a time, in certain fresh-water mussels, particularly 
of the genora Unio and Avodonta. They are found 
iu the mantle folds or gills of the mussel, and feed 
on tho minute animals drawn in by the mussel. 

The gonus Ncumania is closely allied to Atax, but peculiar on account of the spirally 
ringed bristles on legs I and II. 




Fia. 02,— Vontor of Lfbertk. ( Author's 
Illustration.) 
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Tho genus Fiona (figa. 93, 94) ( Curvipes) is also a largo genus, and about 19 species are 
now known in North America. In appearance thoy are similar to A tax. Tliey occur 
chiefly in lakes and ponds. Tho fourth joint of tho palpus usually has two papilla 
beneath, and tho legs are woll provided with swimming hairs. The gonital aperture 
is much in front of the hind margin, and each side of it are a groat number of Bucking 
disks, often of two sizes. In tho males of eomo species one or two jointn of tho hind 
logs are enlarged or produced at the tip. 




Fio. 93.— Plana sp., and palpus above 
thor's Illustration.) 



(Au- 



J?io. 04.— Larva of Pinna, 
tratlon. 



(Author's Ilhii- 



Tho typical genus, Hydraehna, 1 includes a number of globoso mites of modcrnto size, 
tho legs with swimming hairs, tho palpi slender, with the last joint very short, similar 
to TromUdium. 

Feltria is similar in appearance to Atax, but there is a large plate on each sido of the 
apex of the venter bearing many disks. In the mole these platos aro united. Some 
of the species occur in wet moss, but many in mountain streams. 





Fig. 05. — .4 'ax sp. (Author's Illustration.) 



Fin.Oti.— CoxiilpluLoBof^lKa. (Author's 
Illustration.) 



In TTydrochoreutrs lhe legs arc very loug, sometimes three times an long as tho body, 
which often protrudes considerably in front of the mouth parts. Tho gcnitnl appa- 
ratus of the male forms a slender terminal petiole; the female is very much larger 1han 
the male. 



l The typo or TTplrachm was flxspcl by Lnlielllo in 1SU) (Consid. gm.) us II. OfogiafiHcuvi Milller. 
did not give typo to nydrachna (rim .my old kohui) In his I'rtoW (17%). 
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In Oxus the body is about twice as long as broad, and the venter is mostly occupied 
by the great epimoral plato, which is emarginate in the middle behind for the genital 
opening. The logs are all crowded up near the front of the body. Frontipoda is 
similar to Oxus. 

A number of water mites were described by Haldeman in 1842 in a new genus 
Unwnicola. The characters were all in the colors, so it is possible that all or most of 
thorn are variations of the common Aim ypsilophorus Bonz. He also described several 
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Fig. 97.— Taraal elnw of fta. 98.— Palpus ol AUa. (Orig- 

Am. (Original,) faal.) 

Hydrachna, but these also have not been placed in modem genera. Many genera have 
been made for exotic species. The African fauna has been explored more thoroughly 
than the others, but most of the forms arc similar to the European . Bargena is remark- 
able on account of its large, median ventral furrow. 

Family HALACARID$. 

This is a small family of marine mites. They have a leathery skin, frequently granu- 
late or striate, but commonly destitute of bristles. Sometimes there are coriaceous 
plates or shields. The body usually showB the division into ccphalothorax and abdo- 
men, both above and below. The rostrum is often quite prominent, sometimes as 
large as in the Bdollidoe. The cephalolhorax usually has three eye-spola, one being 
located on the middle in front. The palpi are three or four jointed, the kht article 
sharp-pointed at tip . The mandibles are rather prominent and end in a single straight 
or recurved claw. The legs are moderately long, rather widely separate at base, lateral 

or sublateral in origin, and end in two claws (fig. 00). 
They bear a few scattered bristles and sometimes 
dense plumes of fine hair. Some Bpecics have 1am- 
ellse on thoir femora, similar to those in certain Ori- 
balidse, and the joints are swollen near tip as in 
many Oribatida?. The genital opening is quite large 
and far back; the anus is small and at the tip of the 
abdomen. These mites have no tracheae, but do not 
ma. oo.-Claws of Batacams. (Au- ftppGar ( b e related to other atracheale acarians, 
thor'sluustratton.) bu( . ialher (q (he Bde]lida; and Oribalidoe. It is 

perhaps not a natural family, but derived from several groups. The Halacarid&e are 
found crawling slowly over algee, frequently in shallow water, but some have been 
dredged at considerable depths. The adults are free and feed on diatoms and other 
minute vegetation. The young of some forms feed on the eggs of copepods, which 
often are attached to various animals. One (Ualhodes) is known to occur on a Chiton. 
They are from less than 0.5 to 2 mm. in length and their colors depend largely on the 
nature of thoir food. The young have the general appearance of the adults, and 
nymphs sometimes possess rudimentary gonital organs. The legs of the nymphs have 
of ton one less joint than in the adults. The ovipositor is a fleshy exsertile organ tipped 
with several pairs of bristles.' But little is known of their life history. The eggs 
appear lobe few in number, one species having from 8 to 12. Some species apparently 
deposit eggs in spring, and during the summer one finds only immature specimens, the 
adults appearing in the fall or early winter; in other species the adults and young may 
be taken at any time. The same species may occur in deep water and near the shore, 
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and 7 species have been taken at a depth of over 3,500 foot. They havo been found 
in nearly all seas, and nearly 100 species are now known. Tho forms along the coasts 
of North America have not heen studied. The principal genera may he tabulated as 
below: 

1. Rostrum elongate and const rid ed at base 2 

Rostrum not constricted at base 3 

2. Palpi apparently three-jointed, separate Scaptarjnathm. 

Palpi four-jointed, connate at base TrouemnrtAla. 

3. Rostrum elongate, palpi soparatcd at banc 3 

Rostrum very Rhort, triangular 4 

1. Palpi separated at base Hhomhngnathis. 

Palpi connate at base '. tiiumgiuithiu. 

5. Palpi apparently but threo-jointod Coloboveras. 

Palpi plainly four- jointed 6 

6. Third joint of palpus nearly ns long as fourl h Agaue. 

Third joint of palpus much shorter than fourth Ilalararm, 




Fig. 100. — Hainan m sp. ( Author's il- 
lustration. ) 




101 — Smptngnathits 
Troucssort ) 



MoBt of the known species come from the French coast s of the Atlantic Ocean, several 
are known from the Antarctic, and one was described from fresh water. Doubt lona as 
they are more collected the family will be of considerable size. Halamrus (%. 100), 
the lai-neht gpiuw, contains over 50 bpecies, several of which bear Homo resemblance) to 
Scutovertex in tho Oribatidse. Most of them are marked with brown, reddish, or black. 
Dr. E. Troue-jaavl, of 1'aris, and Dr. Lohmann, of ilerlin, havo published very largely 
upon them and revised the family. Packard described, under tho name of Thalass- 
wachna verrilli, a species of IFalacarus from the coast of Maine, found on algn>. 
Mr. II all has described t wo species of Copirtognatiius (a BubgeuiiH of Ilulawrwt) from the 
California coast. 
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Scaptognathus (flg. 301) and Bimognathm (fig. 102) have each a number of species, 
neither with much resemblance to the Irue Halacaricte. LeptognaUim is similar to 
Halacarus, but tho palpi are aituatod close together at tho apex of a prominent bealt 
and tho last joint of tho palpus is not so slender. The species occur not far from shore! 
Acaromantis is similar to Siinognafftus, but the first pair of legs is destitute of claws, the 

very short tarsus ending in a number of hairs, 
Atebpsalis is based on an abyssal specioH similar to 
Scaptognathus, but the rostrum ia small and short. ' 
Of. Agaue about a dosen species are known. Most 
of them occur not far from shore. They have the 
first pair of legs much thicker than 1he second pair. 
Rhombognatlius also includes about a dozen species 
most of which occur on algee in the littoral region, but 
one was described from fresh water in England, 
They are much smaller than the ordinary Halacarus, 
usually only a third of a millimeter long. 

Superfamily EXODOIDEA. 

The members of this group, commonly known as 
ticks, are of all acariana the most familiar to most 
people. They arc all mites of considerable size; even 
(Origi- the young or "seed ticks " are visible to the naked 
eye, while a full-grown engorged female maybe more 
than one-half inch long. Their ahundanco on many of the domestic animals and 
occasional occurrence on man have rendered them well-known objects of disgust in 
every clime. 




Fig. 103.— StmogntMua tp. 
mil.) 




Fin. 103.— jtrflns -mftiiotua, from below. 
(Author's lllusliation.) 



Fiq.104 - 



■Olobius megnini: Nymphal form and details. 
(Fiom Marx). 



Tho body is covered by a tough, leathery skin, which in tho female becomes greatly 
distended as she engorges herself with the blood of the host. Before distention the 
tick is of a somewhat triangular outline, flat, with prominent, slender legs, and a 
beakliko rostrum in front. "When the female becomes swollen these structures may 
be hardly noticeablo, and the whole creature looks like some large seed oi bean. In 
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most of the forms there is on the front part of the dorsum a corneous shield known oh 
the scutum. In the male this Rcutum covers tho greater pari of the body, b lit in the 
female only a small part in front. Articulated to the unit rior margin of thin scutum, 
and usually within a slight cmargination, iH a small aubtriangular piece, called tho 
capilulnm, or head. This capiluhim bears 
the palpi, the mandibles, tho mandibular 
sheaths, and the hypostome. Tho last 
three organs together form the proboscis, 
ot hauBlelhim. Tho hypostome (fig. 107) 
is a median piece (really of two pieces) 
hearing beneath many recurved teeth, or 
denticles. The more basal of these denti- 
cles are situated in rows, and tho number 
ot th.one rows is used in the differentiation 
of species, but is subject to some variation. 
At the tips of tho mandibles aro two or 
three processes, known as the apophyses; 
these have also been used in specific classi- 
fication, but also ore known to bo incon- 
stant. Tho hypostome and mandibles are 
inserted into tho host when the tick feeds, 
and so firmly do the recurved tooth of tho 
hypostome hold that if one tries to removo 
tho tick by force tho body may bo torn 
from the attached capitulum. 

The palpj aro inserted at tho sides of 
the mouth parts and aro of four joints, but 
commonly one sees only two, for the basal 
joint is short and broad, and the apical is 
very small and often situated in a depression near tho tip of the third joint. Tho 
palpi are usually somewhat concave on the side toward tho mouth parts, so that tboy 
may sheath theso parts. The comparative length of the second and third joints of 
tho palpi give useful characters in separating the genera of ticks. 

On t he dorsum of tho capitulum 
of adult fomalo ticks are two. de- 
pressed, piti ed areas known as tho 
porosc areas. No ono has yet de- 
termined their function. All fe- 
male ticks of the family lxodidui 
which do not havo these organs 
fully exposed are immature . Va- 
riouti species, and even genera, 
have been based ou immature 
forms, owing to a failure to recog- 
nize this point. The genera Phuuloixodes, Urrjietobia, Surconysaus, and Gonixodes 
aro of this class. The scutum or shield is usually irregularly hexagonal in Bhapc. 
On oach lateral margin is a palo oyolike spot or ocellus; in some genera thoro are 
no eyes. The posterior margin of the body in most forma is marked by a number 
(8 to 10) of short impressed furrows, which outline a series of lobes or festoons; theso 
are more distinct in the male than in tho female, and when the latter is distended 
with blood they aro barely visible. On the under side, or venter, of tho body there 
are two median apertures The anterior one is not far from tho beak and is tho genital 
pore ; the posterior ono is toward the tip of the body and is the anus. In mauy forma 
there is a curved groove behind tho anus, and from it a modian furrow extends toward 




Big. 103.— Oi nlHiodoros tm teat a, (Original.) 




Fig. 100.— Ventral furrows: a,Iiodiy b, Dprmauntm 
(Original.) 
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the tip of the body, while in other species there is a curved groove in front of the anus, 
and reaching back each side toward the margin of the body. In all forms there is a 
lateral groove on each side reaching forward to the genital 
pore. In the males of several genera there are one or two 
corneous, triangular plates, known as the anal plates, each 
side of the anus. Sometimes the abdomen terminates in 
a short median process or tail. 

The legs arise on each side on the anterior part of the 
venter. The coxae are sometimes close together, some- 
times more widely separate. The legs are usually slender, 
subequal in length, but the fourth pair is rather the 
longest, and sometimes larger than the others. Each is 
composed of at least six joints, as follows, from base 
outward; coxa, trochanter, femur, tibia, metatarsus, and 
tarsus. The latter is commonly more or less definitely 
divided into two parts. At the tip of the tarsus is a pair 
of large claws (fig. 112) situated on a rather long pedicel, 
and between them is a pulvillus. On the upper surface 
of tarsus I is a pit covered by a membrane; this is known 
as Haller's organ, in honor of its discoverer, and is supposed 
to be an organ of audition, but more probably to recognize the approach of a host. 
One or more of the coxae are armed behind by spinelike processes or teeth. In the 
males of some species the hind coxae are greatly enlarged. Above and usually 
slightly behind the hind coxae are the stigmal plates (fig. 108), containing near their 
centers the stigmal orifices or spiracles. Each plate is a corneous piece, the surface 
of which is marked by granules of smaller or larger size. The shape and sculpture 
of the stigmal plate is quite constant in each species, but differs in the sexes. 




Fig. 107.— Hypostome and 
mandibles of a tick. (Origi- 
nal.) 




A V 



Fig. 108.— Stigmal plates of female ticks: a, Ixodes; b, Margaropus; c, Amblyomma; A, Derrnacentor; 

e, Haemaphysalis. (Original.) 



In some genera there are on the dorsum, near the middle, a pair of small circular 
or oval plates, called the dorso-submedian porose plates; no one has yet discovered 
their use. Ticks are often dull colored, but some forms are brightly mottled with 
brown, white, yellow, or red. However, each species has a characteristic shade of 
color, which, when once known, helps in field identification. In some forms the 
contents of the intestine show through so that the apparent markings are irregular 
and variable. 

Ticks are parasitic during the greater part of their life; most of them, hpwever, leave 
the host to molt, and all to deposit eggs. Mammals are the ordinary hosts, but birds, 
reptiles, and batrachians are also infested, and two species of ticks have been taken 
from insects. Many of them show a decided preference for a certain animal, but a 
number of the common species have been found on a great variety of hosts. Some ticks 
have apparently changed their host; for example, the Texas-fever tick, now chiefly 
found on cattle, originally infested deer, and possibly bison. In sucking the blood 
of the ; r hosts the ticks, unless extremely numerous, do but slight harm, but several of 
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thorn have been shown to transmit, tho germs of some disease, ho that tlipy become, in 

many cased, economic pesh of prime importance. Tlic losses caused by ticks are of 

enormous extent,. The. damage done by the cattle tick follow* 

not only from the transmission of disease, hut sometimes also 

from thp loss of blood caused by heavy infestation and greater 

susceptibility to attacks of tho screw worm. Besides, there 

is a quarantine inspection of cattle which restricts the chipping 

and importation of caltlo, so that from all sources Hie loss is 

figured nt §100,000,000 each year. 
Considering the losses from tho fowl tick, spinose ear tick, 

spotted-fever tick, and damugo by licks in general, it is prob- 
ably not, loo much to Hay thai ticks cost our country $1 60,000,000 

a year. 
Frequently an animal lias more than one Hpucies of tieks 

upon it. In such cases the licks are usually of different 

genera; Urns JUargampua, Dermacenlor, and Anibhjnmmn, or 

irodes and Dermacenlor, may bu associated on tho same. host. 

In some eases, as Ixodes, but few specimens occur on one hunt, 

while in. other eases, Jlfanjaraptis and Rfttji ictphahiA, huudveds 

or even thousands attack one animal. As a result of her bloodthirsty naturo the 

female lick becomes enormously distended, and is then in u mature condition. 

The malo tick does not enlarge, and 
doubtless does not feed to such an extent 
or his mate. The engorgement of tho 
female produces a characteristic shape to 
the body in each Hpecics; thus a Dermn- 
nnlor engorged is more elongate than an 
engorged Trades. In some caws complete 
engorgement depends upon fertilization. 
The life history of ticks bus been in- 
vestigated by many authors, notably 
Curtice, Morgan, Lounsbury, and Hun- 
ter, Bibhopp, and Hooker. The true 
Ixodidae engorgo but onea in adult life, 
oviposit, and then die. The Argasidie 

may engorge several I imcB, ovipositing after each engorgement. Inall eases the female 



Fig. 100.— ShloldoMftr- 
paropin annultttitg, 
fomalo. (Original.) 




Fiq. 110,— Margaupus annviatus, malo. 
(Aut hor's Illustration . ) 



tick drops, to the ground to deposit her eggs, 
of the soil or just beneath it. They form 
an elongate mass in front of Ihe tick, and 
may be as many as i ,000 to 20,000 in num- 
ber. The number probably varies con- 
siderably, as the cattle tick dcpohilN from 
2,000 to 4,000. Several other licks havo 
egg-laying records of over 2,000, and Mor- 
gan has recorded 6,5J9 eggs for an .4m- 
blyoHiina americanum Linn, and Hooker 
,1 1 ,2(i!i for A mblyomma macuktum Koch, 
while two species of Dermwentor have 
records of above 7,000 eggs each. Tho 
Argasidu>, however, clepohil. fewer oggi>, 



These are usually placed upon tho surface 




Fig. 111.— l,arvtt of UargatopuH annultiliib. 
(Author's Illustration.) 



and UiOhO are placed in batches of 20 to 50 eggs each. When the mother tick is abon t 
to deposit eggs she. bends the capitulmn downward toward the genital aperture; the 
membrane between the capilulum and scutum is thus exposed and bulges out till it 
extends over the c.ipiluluiu in tho form of two lobes. The ovipositor is extruded until 
it comes in contact with the swollen membrane; it is thon withdrawn, leaving the egg 
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adhering to tie membrane, which, alternately receding and bulging out, rolls the egg 
back and forth, on. the capitulum bo that it is completely covered by a viscid subut j.npe 
secreted by numerous minute glands in. the membrane. Thia operation is repeated 
for each egg, the parent resting occasionally. Several hundred eggs may be laid in 
one day, and as the eggs may number 3,000 or 4,000, it takes several clayn for the 
deposition oi the entire mass. 

Thia curious method of ©viposLuon was first observed by Prof. Geno" in 18M, and lias 
been confirmed by many later observers. The period of incubation varies according 
to the temperature, in some cases occupying only about three weeks, but umially a 
longer period, EggB deposited in the fall will not batch, till the f ollowing spring . 

The young ticks, known as " seed ricks, "often remain clustered for several dayH and 
then ascend the nearest support of grass or herb and patiently await the coming uf 
some animal. Delay and disappointment must often end 
in. Btaivitioa and death. The seed ticks, however, are abU» 
to endure long fasts, and many finally secure an attach- 
ment to some animal. After a few days of feeding tho 
young tick becomes distended with blood and drops to the 
ground. Here it seeks a hiding place and kbIs from one to 
several weeks, during which time there are many changes 
in its internal anatomy. Finally the skin splitH and from 
the six-legged larva there issues the eight-footed nymph, 
Climbing a plant, it awailH tho passing of some suitable 
animal, and, when attached, feeds, and falls off again to 
molt; this time to tho adult condition. It again waits for 
a host, and finding one, feeds and starts the life cycle 
anew, The Texas-fever tick, its allies, and a few other 
species do not drop off for molting, but cast the skin whih> 
Fig. ill— Clews of Mtrgero- on the host. This enables a more rapid mcreoMs in -the 

CteSSf*' CAuthorB Bpecica> and mt . M man y die fn,m failur0 t0 fm<1 a h0Ht - 

Several other ticks pass the first molt on tho host, but 
drop for tho second, When the nymph drops it may be wjveral months before it 
transforms, and tho quiescent period is usually longer than in the larval transformation. 
Ticks do not always leave upon the death of the host, but often die attached to tho 
animal, Temperature and moisture are the principal elements influencing their life, 
and most of them prefer a dry, hot climate. Two chalrid parasites have been bred 
from ticks,,and a number of birds sometimes feed upon them. Chanceplays a leading 
part in their life. If the thousands of eggs laid by one female were to mature, in a few 
generations one pair would be the parents of billions of ticks. The number of tick? 
in naturo rnmaina about tho same year af Ler year, so it is evident thai only a few of the 
possible millions ever reach maturity. 

In the true ticks there is a considerable difference between tho sexes. Jn tho 
male tho dorsal shield covers the entire dorsum, whereas in tho female there is always 
an exposed portion behind the shield. In several genera the nule has rornecaif, 
shields near the anus, and in some cases the hind pah- of legs are enlarged in (ho nules- 
the porose areas are found only in the females. The males and females toed snip by 
side, but the younger stages aro often restricted to a different, part of the IiohI or to a 
different host than that attacked by the adults. In some oases tvro yeais may bo 
required for a tick to become mature; in others there arc several generations a year; 
in sovcial species the young and adults aro found on the host at the same time. 
Ticks havo been known to remain on a host for over 200 days, but in many cases life 
is shorter. Africa is the home of ticks. Nearly all of the known genera occur there 
and more species than on any other continent. Several species occur quite far north, 
but as a whole ticks are particularly tropical animals. 

Our country has a number of species similar to tho European ones, but in the pica- 
once of Amblyomma and the great abundance of Denwemtor our iiodid fauna differs 
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FlO. 118.— Epg of 
Miagarnpm fin- 
«u?aiat. (Au- 
thor's JHustro- 
tlgn.) 



radically from that ot Europe. About 50 differpnl kinds oE tides are now known I'lom 
the United Fit at on, and several other* will yet be discovered in the genus ij'orft.s. \ 
number of these, however, arc foiuul only in this cxtrnuopoullu'in parts of our couutiy. 
In most places it is possible to iind 8 or fi spories of ticks. 

Dr. Goorgo Neumann, of Toulouso, Franco, is the groat authority on ticks, ami lie 
lias described fully half of tlio 400 known species. 

Tho internal anatomy of the IxodMu> has been examined by Ilellor (1S4M, by 
Fagenstoclier. (18(51), and recently by Nordonskifild, Sauisou, and others. The 
pharynx soon contracts into a slrvnder rpsophaprus, which, as usual, 
passes through the "brain " and into tho stomach. Tho latter is not 
•very largo, but has several diverticula or cteca, some in front, and 
usually four largo ones behind and a longer one on each side. Tho 
color of the food in tho eojeaoften shows through tho integument, 
so that tho same species at different times exhibits different mark- 
ings on the body. Upon this basis tho earlier authors often de- 
scribed ono Bpecies under several names. The inleslino is short 
and straight, enlarging somewhat before the anus. Tho breathing 
apertures or spiracles open into a larger sac, which often divides into 
a host of small tracheae thai spread out in tho body cavity. In tho anterior part of the 
body there are two large, botryoidal salivary glands, opening through nduot each side 
of the mouth. The female genital organs consist of two elongate ovaries, each with a 
sjaader, oviduct, which unite shortly before tho vulva. Tho malo organs consist of tho 
two slender testes, each emptying into a largo median sac, from which a slender duct 
leads to (ho opening. In mating, the ventral surfaces are apposed; tho male intro- 
duces hit. mouth parts into the vulva of tho female for a short time; then the aper- 
tures are apposed and I he spormatophnro issues from tho malo and is pushed into the 

vulva of the female by his hypostomc. A 
send ion of tho liquid from the coxal 
glands of the male probably a°sibls tho 
process. The male, after hemming ma- 
ture, usually foods before mating. 

In recent years t icks have become) prom- 
inent from tho connection of certain spe- 
cies with certain diseases, so that many 
writers and many publications are appear- 
ing and the family is becoming well 
known. It has long been known to cat- 
tle raisers in tho Southern States tliat cat- 
tle dying from Texas or Spanish fever 
were infested with ticks, and it was there- 
fore quite natuial for them to attribute the 
disease to tbo tick. "Veterinarians, how- 
over, did not believe it, and (hungee, in 
is extensive report on (ho diseases of cattle (ISIitJ), aigued agaiiiHt tho supposed coll- 
ection, InJSSOaroportonthelouping-illof sheep byacommilteoof the Toviol dale 
armor's Club in Scotland brought out the fact that Ixodes were very abundant on all 
ilicted animals and suggested that the ticks were in some way responsible for the dis- 
»o. In 1890 Dr. V, JPaquiu considered 1he tick as an agent in transmirt-ion. of rati le 
vor, but had littlo actual evidence. On the basis of "He discovers who proves " the 
edit belongs to Kilborno and Smith . In 188!) Dr. L. Kilborno thought to test tho pop- 
ar theory and became convinced tliat the cattle tick was necessary in (ho transmission 
the disease. Later ho, with Dr. Theobald Smith, proved tliat the lick was an mler- 
ediary host of tho blood parasite causing tho disease, and Dr. Smith described the 
.rasito as Pyrosoma bigeminvm, now Babesia. Southern cattle accustomed to tick 




Fio, 114.— Ihimuantoi mimbtlis Malo fiom 
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Jig. 115.— Shield of Dermacentor 
variabilis, female. (Original.) 



infestation from birth become immune to the disease, but if not raised in tick-infested 
fields they are as susceptible to the disease as northern cattle. 

Texas fever occurs in most parts of the world, and Margaropus is the disseminator. 
Coincident with the discoveries connecting mosquitoes and other insects with disease 
came similar discoveries in regard to ticks. These have come so fast and have been 

so novel and astonishing that ticks have become 
one of the most prominent economic groups. 

Many of the statements are but suspicions; other 
discoveries lack confirmation; but several promi- 
nent diseases have been definitely connected with 
certain ticks. In South Africa, Lounsbury has 
shown that heartwater is transmitted by the' "bont 
tick," Amblyomma hebraeum Savigny. Later he 
has proved that malignant jaundice in dogs is due 
to the attacks of Haemaphysalis leachi Koch, and that 
African coast fever in cattle is carried by five dif- 
ferent species of Rhipicephalus. The "moubata 
bug," Orriithodoros moubata Murray, is the inocu- 
lating agent of one of the most dangerous diseases 
of tropical Africa, known as human tick fever, or 
African relapsing fever. The discovery of the tick's 
relation to the disease is due to Drs. J. E. Button 
and J. L. Todd. 

In our country Dr. H. T. Ricketts connected 
the Rocky Mountain spotted fever with Dermacentor venustus Banks. The Argas 
miniatus Koch, has been shown to transmit spirochaetosis in fowls. 

Many other diseases are accredited to the bites of ticks. Thus louping-ill in sheep 
appears to be carried by an Ixodes; carceag, a European disease of sheep, is supposedly 
transmitted by Rhipicephalus bursa Neumann; a disease of turtles is laid to Hyalomma 
aegyptium Koch; and this same Hyalomma is considered by Laveran to transmit a 
blood parasite of the python snakes. In Russia Dermacentor reticulatus Linn, carries 
a piroplasmosis of horses. An undetermined Ceylonese tick is the supposed vector 
of paranghi or "yaws." The tick is a most necessary host in the life history of these 
parasites, for in some cases (perhaps in all) the sexual conjugation of the parasite is 
consummated within the body of the tick. 

From the known results, it is evident that the power to transmit disease-causing 
organisms is not confined to any one genus or section of Ixodoidea, 1 but common to all 
Moreover, in different countries extremely similar dis- 
eases are carried by very different ticks. Therefore 
the diseases have not originated in the ticks. Most, 
if not all, of the species now acting as vectors of 
disease to certain hosts were probably originally con- 
fined to other hosts. To their original or natural 
host they brought no disease. Certain low organisms 
living in the blood of the host were transmitted by the ticks to other animals of the 
same species with little or no serious danger. But when a tick containing the blood 
parasites of one of its natural hosts becomes attached to a new and different kind of 
host, then the blood parasite in this alien blood may originate a disease. The occasional 
transference of a tick from one host to another may not be sufficient; but when a species 
of tick is compelled by the march of civilization and consequent extermination of 
native animals to adapt itself to another host, a disease may result, provided, of course, 
that the ticks were commonly infected with a blood parasite of their old host. 

1 It has been shown experimentally that the Rocky Mountain spotted fever may be 
transmitted by several species of ticks of even different genera. 




Fig. 110.— Tarsus IV of Derma- 
centor. (Original.) 
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Soma writers have elevated the ticks 1o a position higher than a family or super- 
family; usually to a subouler; thus Marx railed t hom ('ynorha>H(c»a, and Lahille Arpa- 
gostoma, while Koch and otheis have designated them nn order, Riciiii. Their rela- 
tionship to the Parasilmdoa i& such iliat they should not rank higher than a superfaraily. 

The Ixodoidea are readily divided into two 
families: 

No scutum; no ventral shield; month parts 
of adult not prominent from above; 
no juilvilluH to tiu'HUH in aclult«; etig- 
mal plate between coxte 111 and 

IV AlUlAHID.B. 

Seutumpresenl.-soniotimeHventMlshields; 'Si sJpZ,h»Vi 

mouth parts of adult prominent from %L« ^.ffli-% W 

above; pulvillua to tarsus of both ^^/Ail "»• 4\\ 

adults and young; stigma! plate be- Jf "J" A .; a '\ lV 

hind coxae Ixoniosi. j$&i'f s - .*b'*\1 

The Argasidse, containing but few gonora, are JfJ! "B *i' t fi 1 > 
in some ways intermediate between the truo ticks wfA !• f. <sJHfe • V I 1 
(Ixodidto) and the Dermanyssidce. The skin is TufiM'-i *"' W&?W •'• 1 ! 
usually covered withgranulationn or deeply pit- 
ted, and the head and mouth parts are hidden 
beneath tho antorior pait of the body. They are 
nocturnal in habit and ieod on the blood of mam- 
mals (including man) and birds. Unlike tho truo 
ticks, the females of this family do not become „ „ »..,„. 

,, ... . . ... , . , m. ji Era. 117.— DetmaccntoT alblptetua: Male. 

so greatly distended with blood. There are tliree (Original.) 

genera and two subgenera in our fauna. 

1. Margin of body thin and acute ." Argas. 

Margin of body rounded 2 

2. Body with many short stiff bristles; mouth parts weak and indistinct Otobiw. 

Body wilhout bristles; mouth puds well developed Ontilhodoroa 

Atgiis has two subgenera as follows: 

1. Body as broad or broader than long dark. 

liody much longer than broad Argas. 

, Ormlhodaros may also bo divided aH follows: 

■&.I& /L 1. A lateral flap each side of mouth parts Aleelornbitis. 

No such flaps Ornilhodoroa. 

In the female argasicls the genital orifice is transverse; in 
the male it is ere^contic. The fomales may engorge and 
oviposit several times. 

It is to tho genus Argm that the famous " miana" hug of 

I'crsia (..1. penieus Oken) belongs. It lives in houses, and its 

puncture was declared by t he early travelers in those regions 

1o pi oduccslartling results— convulsions, delirium, and eyen 

death following its attack. Specimens kept in Europe for 

'ra. us.— Shfolu of Khipice- experiment have failed to produce those dire consequences, 

pMiui Mintiumcui, fomnio. but Ihere is such a woalth of testimony as lo the dangerous 

(Original.) effect of the bite in Persia t hat possibly in that country tho 

'miana" bug may at tiinos carry tho germs of such diseaso Tho European speuioa 

irgns rcjluux, Fabr. commonly infosis pigeons, but has been kuown (o attack man; 

tot, howovor, with scrioiiH results. This species has been recorded from our country, 

put perhaps erroneously, as specimens have not been seen by acarologists Our 

ommon species of (his genus, Argas minialus ICoch (fig. 103), (amcricanii Pack.) is 

Dund in the southorn parts of the United States fiom Texas to California, and often 

oos a great deal of injury to poultry. It occurs in other paits of the world, probably 

8SSM°— 15 5 
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parried on poultry. Chickens, badly infcslod, droop, reluae 1o eat, in a few days drop 
down, and filially dio. The lick is red-brown in color, the margins of the body are 
rather sharp, and above scarred and pitted in a scarcely regular way. It has also been 
token on diseased quails in California, and thought to cause tho disease. 





Era. 1 19.— Palpus at fifiipl- 
etphalu*. (Original.) 



Fia. 120— BMdd ot nymph at BMpi- 
ccpHalU!, (Original.) 



The eggs of tho Argas minialus are laid in cracks and crevices of floors, walls, etc. 
Tho young lurv«> uro at first colorless, but after feeding become darker; they may 
remain on a fowl for 10 days, but usually drop sooner to transform to the nymph; the 
larvui usually drop at night, fco that tho nymph will bo near the roosting quarters of the 
fowls and have no difficulty in finding a host. The adults do not feed so often. 

This species, as well as other argusids, can live a 
long while without food. Unfed specimens have 
remained alive for over two years. The chicken 
tick in Brazil transmits a blood parasite (Sphrochaeta 
rnmelwuxi) which is usually fatal to poultry, and a 
similar spirochetosis has been observed in poultry 
in other countries, produced by the same or a re- 
lated parasite. Perhaps the best remedy is to spray 
tho inside of the chicken house with kerosene or 
bonzinc, then whitewash, or dust with carbolated 
lime, and finally daub the cndB of the roosts -with 
coal tar. Isolating tho roosts by suspending them 
on si out wire, or by placing a barrior of cotton 
waste Boaked in oil around each end, will also be 
helpful. 

Two species of Argas have the body broader than 
long. One {A. veapertilionis Latr.) occurs on bats 
in Europe and North Africa. Pocock has revived 
Latreillo's generic name, Cam, for this species; the other broad Iowa is A. tramversm 
Hanks, which occurs on the large tortoises of the Galapagos Islands; thoy may be 
coir-idcml to represent a subgenus. 

Tho genus Omithodoros includes a number of species distributed throughout the 
warmer regions of tho world. Several species that inhabit houses can inflict a severe 
bite and aro well-known pests in nearly all tropical countries. Thoy can secrete 
from their eoxul glands an alkaline fluid which tends to prevont the coagulation of 
blood. 0. enriaeeua Koch occurs in California on cattle; it also attacks tho herders, ite 
bitf causing larj{P swellings that aro very painful and remain for a week or more. 
This hpecies lus eyes, or ocelli, each side above coxa? II. It is locally calle'd "paia- 
huello-.." 




¥lQ. 121.— BMpfcepftolus pvlcMlus: 
Hale. (Original.) 
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Pio.122,— Amblyomma amerlca- 
lai/m: l'arlly engorged female. 
(Original.) 



0. turicata Duges (fig. 105) is found in tho Bouthern parts of the United States from 
Florida to California, and down into Mexico and Uoutral America. It attacks cattlu, 
hogs, and man, as well as various small animals. The popular name, "turioata," is 
given it by the Mexicans; but from its occurrence in the 
native houses it is sometimes called tho "adobo tick. " 

The "moubata bug" (Orniihodoros moubata Murray) is 
a tropical African species which transmits to man a blood 
parasite, Spirockacta duttoni, that produces a dangerous 
fevor known as African relapsing fever or "tick fever." 
The symptoms are sovere headache, vomiting, and ab- 
dominal pains; there are often five or six relapses, which 
leave the victim very weak, but tho disease is not com- 
monly fatal. The bites of the tick, like others of this 
genus, are painful, and produce hard raised wheals. II the 
tick is infected, the fevor will begin within 6 or 10 days. 
The ticks are sometimes not as common in the native 
huts as elsewhere, and thore is some evidence that the 
natives become immuno to their bites. Aged natives are 
sometimes found \ypon. which, the bite will loavo scarcely a mark. Wellman states 
that the bito of tho nymphal tick is often more severe than that of the adult. They 
commonly bite at night, but sometimes in the day. This tick was called "tampan" 
by Livingstone, who was tho first to write about it, and who had experienced its bite. 
It has many local namos, such as "bibo," aud "papoz£," besides "moubata." In this 
and the closely allied 0. savignyi Audouin, the larva upon hatching is very weak and 
does not feed, but soon becomes quioscent and trans- 
forms to the uymph. In 2 or 3 days theso aro ready 
to feed, and thereafter increase rapidly in size. The 
nymph molts several times, and DBiritz claims that 
the female tick may molt after oviposition. 0. {Alcclo- 
robim) talaje Guerin occurs in the southern parte of the 
United States, Mexico, and Contral America. It is 
usually found in old houses, where it attacks people 
at night, its bito being extremely painful. This species 
has no humps on any tarsi. Another species, 0. (A.) 
eapermia Neum., occurs in South Africa, whoro it chiefly 
attacks penguins on the islands near tho coast. Other 
species of Ornithodoroa occur in Africa and Asia, all 
of which are feared for the painfulnesB of their bites. 
One spocies, 0. morginatvs Danks, occurs in bat caves 
in the West Indies. It differs irom all other forms in 
the series of elevated processes around the margin of 
the body. 

OioUus megnini Duges (fig. 104) (formorly Ornithodoros) is one of the most remark- 
able species of the family. It is of a brown or blackirii color, and the nymphal stage, 
which is quite unlike the adult and figured by Marx as Jthyiiclioprion spinosum Marx, 
is clothed with many stout spines It occurs in the oars of horses, cattle, sheep, and 
sometimes man, and is called the "spinose ear tick." It has been known to cause 
death in cattle. It can be removed by the application of tome bland oil, as linseed 
or olive oil. It is a Mexican species, but occurs in our country as far north as Nebraska. 
The adult is known to tho Mexicans as the "garrapata," and the young are called 
"pinolias." Tho nymph sucks enough blood, w that the adult tick does not have to 
feed, and probably rarely if ever takes nourishment. Its mouth, parts are weaker and 
less armed than in other argasids. The nymph, when full fed, climbs up trees or build- 




Fig. 123.— Shield of .AtnMyomma 
cajennense, female. (Original.) 
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rags for eovoral fool, molts, mates, and thou begins to oviposit, placing her eggs in a 
crevice, The mothor then dieB. The larva;, upon hatching, remain in a bunch until 
an opportunity for attachment occurs, when they Beck the oar of their hoBt. The first 

molt is paused on the host, and the nymph often 
remains attached for a longtime. The female, if 
Hhc does not find a male, may live for at least 18 
months. Spccimons kept in pill-boxes havo pro- 
duced slight tapping sounds. 

The Ixodidee, or true ticks, are represented by 
a largo number of species in tropical countries, 
buL in tho temperate regions they are much less 
common. However, there are about 40 species 
in iho United States, and one of these, the Texas 
cattle tick, is a pest of prime importance . Various 
classifications of ihe Ixodidte havo been presenled 
m. m-Shiew oriiynwii of Amuy. h a varicly of aulhore m0Ht f whom relied on 
omnia. (Original.) ' ' , a ' .. , . 

the comparative length of the palpi as a primary 

character. This, however, is not sufficiently different to bo easily recognized ; Lahille 
based a classification mostly on sexual characters, as tho presence and number of 
ventral phitm in the male. 
The Mluwiug arrangement is mare satisfactory, and applies also to tho nymphs; 

1. Ventor showing a curved groove (fig, 100) a short distance in front of the 

anus, und extending back each side to tho hind margin: no posterior mar- 
ginal festoons; stigmal plate nearly circular; no ocelli; hind coxce of male 

not oularged 2 

Venter showing more or lew distinctly a curved groove behind the anus, 
but none in front of it ; the male with distinct marginal festoons, more or 
less distinct in the female 4 

2. Legs longer than body; tarsi six to ten times as long as broad; coxed I hardly 

spinoscjonbatB jBoemafostor. 

Legs shorter; tarsi much shorter; coxas I usually with spine or process 
behind 3 

3. Capitulum slightly angulate on the sides; palpi with the third joint shorter 

than broad, and broadly rounded Ceraluodea. 

('apitulum not angulate on tho sides; palpi with the third joint longer than 
broad and slightly tapering to tip Ixodes. 

4. Sides of capitulum angulate; ocelli usually present; male usually with anal 

plates; palpi very short 5 

Sides of capitulum not angulate 7 

5. Ocelli present; male with anal plates 6 

Ocelli indistinct, only afaint spot; male without anal plates; palpi without 

transvorse ridges Khipicentor. 

6. Palpi with acute transverse ridges Margarojms. 

I alpi without transverse ridges BkipicepMus. 

7 . Out or angle of 1 he second j oint of the short p alpi acutely produced; no ocelli; 

male without ;anal plates HamajihysaUB. 

Outer angle of the second joint of the palpi not produced 8 

8. I alpi longer, second joint about twice as long as broad ; coxte IV of male not 

enlarged ; basal part of tarsi I, II, and III shortor than apical part .... 
Fnlpi shorter, second joint baroly longer than broad; coxee IV of male 
enlarged; basal part of tarsi I, II, and III suboqual to apical part; ocelli 

distinct... ......... Dfmacentor. 

With Weil" a " P CS Jponomma. 

i0 ' M ? w?H ; Wl1 !? ^ ,ho, i t «»■* p&m. "»"!""!!""!!!!!!! Ambiyom™. 

Ocelli a httlo above the margin; male with anal plates Eyalomma. 

Our own species of Jfoiflurojitw {M. ammlatm Say) (bonis Riley) (figs. 109 110), ia 
the vector of Texas fever, a disease of cattle that causes enormous losses in the South, par- 
tinUarly in cattle imported there from the north. The southern cattle tick is found 
only in tho Southern States and the Government maintains a quarantine line where 
cattle brought north may be cloonsod of their ticks. Tho female Uckis of a dark, dull- 
brown color, with a reddish scutum and legs; the male is reddish brown, the legs paler 
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Pro. 12B.— Tarsus IV of Amblyomma. (Original.) 



at articulations. The cause of Texas fover is a minute protozoan parasite, Babesia 
bigemirui. This is taken up with the blood of Margaropus, which then hioouktca 
each animal that it attacks. And even the young that have not infested any aniinal 
may produce the disease. The young ticks (fig. HI), called "seed tides, " are horn 
on the ground; they chrab upon grasses or bushes and await the coming of cattle. 
Bach attaches itself at the Cist opportunity and begins to draw blood. In about a 
week it molts, remaining on the host 
during this period. The male increases 
but little in size, but the female becomes 
enormously swollen and in about a month 
she is ready to drop off and deposit eggs 
(fig. 113). Young or "seed ticks" of the 
cattle tick may live several months with- 
out food, and even remain alive when 
submerged in water for 3 months. The adults can livo for long periods without food, 
hut probably not as long as the argasids. Once in the blood of cattle tho parasite 
destroys the red blood corpuscles and causes a thinness of blood, the haimaglobin 
of which appears in the urine. After death the spleen and liver are found to be 
greatly enlarged. The most promising preventive seems to bo the removal of cattle 
from pasture for one year. This pasture disinfection may be hastoned by cultiva- 
tion for one year, or grazing it to sheep. It has been noticed that southern cattle may 
become immune, and with this hint a method of vaccination was 
devised for treating northern cattle when taken south. 

A variety of the cattle tick (M. annulatwvar, aualralis Ful- 
ler) has a posterior median projection to the body; it occurs in 
tropical regions, and also transmits Texas fever. 

The typical specios ( Margaropus wnthemi Karsch) and an Afri- 
can species have the bind pair of legs enormously enlarged in 
the males. Forms closely related to M. annulatus Say (sub- 
species or perhaps distinct species) occur in South America, 
South Africa, and Australia, and are concerned in the dissemina- 
tion of the Texas fever, often called "red water." The genus 
was formerly known as Boophihis, but B. annulatus is congeneric 
with the type of the earlier Margaropus. There are several other 
specios of licks found on cattle, but none is known to cany the 
parasite of Texas fever. 
Of Dermacentor (fig. 110) there are 9 species in this country, 
most of them with the scutum more or less variegated with white and brown. Tho 
common one is the "dog tick," Dermacentor variabilis Say (figs. 114, 115), and is our 
most widely distributed species. It is found on cattle, dogs, horses, rabbits, and 
sometimes on man. On the latter it causes no serious consequences, but is a source 
Df much irritation. They are so tightly attached that it is often impossible to remove 
them without either leaving the head in the flesh or else tearing out a piece of the skin. 
D, occidentalia Neumann is common in California and often taken on dear. It is 
less marked with brown than our other forms, and the white has a more waxy appear- 
ance than in our eastern D. variabilis. 

D. parumapertus Neumann, from California and Arizona, and D. nigrolineatus Pack- 
ird, from tho Northern States, are species without marks on tho shields; the former 
ittacks mostly small animals, as jack rabbits; the latter is usually on door or allied 
nammals. 

The Dermacentor vemustus Banks, which occurs in the Northwest, is the carrier of 
ho Rocky Mountain spotted fever, a serious disease of man. The disease ' apparently 
)ccurs naturally in certain spermophilesinhabitinglhatrogion, and has been especially 




Fig. 120.— Shield of 
BatvwphyaaUs chor- 
deilu,, female. (Orig- 
inal.) 



1 Produced by Babesia ltomtnte. 
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virulent in part of Montana. Tho late Br. Eicketts proved that this tick was the 
vector of the disease. The tick is colored much as our common dog Uck (D. variabilis), 
but tho etigmal plate is very coarsely granulated. 

D albipielus Packard (fig- iH) is common in the Northern States on moose, deer, 
cattle and horses. It is ntore olongate than our other species of the genus, and the' 





Xia. 127.-Head of Ixolct- "o- tt*-I*« * ° f J »>4e>: Swtlon ttaougt tarsus; 

(Author's illustration.) A, nallor's organ. (Author's lllustnUion.) 

stigmal plate has no projection at the end; this species and D. nitens do not drop from 
the ho&t for molting. 

D. nilens Neumann oruvtf* in Texaa and the West Indies, -where it especially attacks 
horses. The shield has no markings and the stigmal plate has only a few (4 to 10) large 
rounded granules, and the palpi are shorter than the hypostome. 

Another species, I), hwiteri Bishopp, related to D. vemstus, occurs in Arizona. The 
genua is not so well represented elsewhere in the world as it is in North America. 

Of Rhipicephalus (figs. J 19, 120) there are a great number 
of species, most of which occur in Africa; several of the 
South African forms have been connected with disease. They 
occur in great numbers on the host, one of them, R. pulchellus 
Gerst. (fig. 121), is very strikingly marked with red-brown 
and white; it is especially common on the zebra and Cape 
bu&lo. R. sanguineus Latr. (fig. J 18) is a reddish species, 
attfin. uiffistmg doga, and, oc/aira in. many warm. c/uuLtdm, 
including Texaa and the West Indies African coast fever 
(produced by Theileria parva) is said to be spread by five 
different specius of Rhipicephalus, but R. appendiculatw 
Neumann is tho principal vector of the disease. A minuto 
hymenopterous parasite has been bred by Hunter and Hooker 
from Rhipicephalus in Texas and was described by Dr. How- 
ard as ITunterellus hooheri; it occurs also in South Africa. 

Tho genus Jthipicentor has only a few species in Africa; 
tboy reaemble Dermacentor, but have the structural charac- 
ters of Rhipicephalus. Their coxa? are heavily spined, and 
there are spines on the hind border of the capitulum. 
Tho genus Aponomma i» closely related to Amblyomma. The species are most 
abundant in tho Australian region, India, and Insulinde. A. gervaid Lucas, a common 
form, infests tortoises; it i« brown, with three greenish spots on the scutum. Some 
specips found on snakes wcXQ put in Ophiodes, but thoso aro now kept in Amblyomma. 
Tho genus ExliatoeephaluS (Haemahstor) occurs on bats in Europe, especially in 
cavos. Several species are known; all have the legs more elongate than in other 
Ixodidie. 

Of Amblyomma (figs 124i 125) there aro over a hundred species; they are especially 
abundant in tho tropics. A amerieanum Linn. (fig. 122) is often found on cattle in the 
Southern States and is called tho "lone-star tick " on account of the prominent yellow 
spot at the tip of tho scutum of tho female. The male is very much smaller and has 
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Fig. ISO.— Ixodft more*. 1 Fomalo. 
(Original.) 



several small yellow marks on the brown scutum. SbvohiI aperies are yellowish, 
with irregular brownish marks. A. eajennenae Fabr. (fig. 123) is one of them nml is 
abundant in the tropics of America, extending up into Texas. A. macuhttum Koch 
is a handBome spocies with rich brown and yellow markings, not unlike a Dcrmnrenlor. 
It hus but one spine on the front coxes, while other species havo two Hpinus. One very 
largo spoi-ios, A. tuberculatum Marx, occurs in Flor- 
ida on Hie gopher or tortoise. Some hairy specios 
occur on the giant tortoises of the Galapagos Islands. 
A. dissimile Koch is quilo common in the American 
tropics and is sometimes taken on bullfrogs. None 
oi the species occur in the Western United States, 
an interesting fact of distribution. None of our spe- 
cies of Amblyomma Lave as yet been associated with 
the dissemination of any disease, but all are likely 
to attack man and the domestic animals. In South 
Africa A . hebraeum Koch, commonly known as the 
"Bont tick, " transmits hearlwator to tdieep and 
calves, but occurs on a groat variety of animals, 
both wild and domestic. 

The genus Uaemaphysalis (formerly called Rltipi- 
stoma) is represented in our country by but threo spe- 
cies; one, U. leporis-palustris Pack., is very common 
on rabbits, especially in the South and West. The 
young aro often found on the heads of birds that 
nest on the ground, but the adults o t this species are 
rarely taken on birds. H. chordeilis Pack. (fig. 1 26) 
is usually found on birds. It has been taken in Vermont on turkeys and ia 
said to be a serious pest, tho ticks sometimos bring so abundant on young turkeys 
as to kill them. H. expositieiua Koch, a European species, has been recorded from 
Manitoba on cattle. Very possibly it was imported, but it appears to bo well estab- 
lished. This spocies in Europe is often troublesome on 
sheep. The genus is much better represented in Africa, 
India, and lnsulindo, but in all cases tho spocies are 
rather smaller than other ticks. 

Of tho genus Ixodes (figs. 327, 128, 131) we have a num- 
ber of species, aoveral of which aro known from but few 
specimens. Ixodes coohei Packard is tho common form in 
the East, whore it occurs on a great variety of small 
animals. I. viand Banks (fig. 130) occurs on squirrels. 
In the West, /. angustus Neumann is common on the 
Pacific coast, while J. iiw^iBishopp occurs on many small 
mammals in the Rocky Mountain region. In tho South, 
I. scapuhris Say (fig. 129), a reddish specios with almost 
black legs, is very common, especially in Florida. Host 
of the species are partial to small mammals anil the males 
are much less common than tho females. In Scotland 
/. ricimia Linn, often attacks sheep and appears to die- 
tribute the germs of a, disoaso similar to Texus fevor that 
is known by tho name of "lonping-ill" or "trembling." 
Tho parasite is at present unknown. The lo6S to Scottish herders is sometimes very 
heavy. It is said that sheep in moist meadows are not as subject to ticks as thoso in 
drier pastures. Numerous spocies of Ixodes are found throughout the- world and are 
perhaps more abundant in mountainous parts of temperate countries than elsewhere. 
The few species of Cemtitodea (fig. 132) occur on large sea birds which livo in cold 
regions. The same species has been taken in the Arctic and Antarctic regions. 




FIG, 131.— Ixodes; Venter ot 
male. (Original.) 
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A tick has been described undor the germs hodcs as taken from a seal near Alaska; 
but it has not been found again and its position is rather uncertain. 

Superfamlly PARASITODDEA. 

This superfamily includes thi'ee well-marked families, 
two of which are known from but four species, pud have 
not jet been found in the United States. One of them, 
tho Spelffiorhynchidse, connects the group to the Ixodoi. 
doa and shows that the ticks should not bo placed in 
a group ol subordinal rank. The families are distin- 
guished on page 18. 

Family SPEUEOBHYHCHIDiE. 





Fig. 183.— Gpetocorhynclniapraecuintir. (Aiter Neumann,) 



fto. 132.— arattaieK Palpi o( 
aialoondlsmflle. (Original.) 

Under tho name ot Spelaeorhynchus praeeursor (fig. 133) 

Dr. Neumann has described a remarkable mite which he places aa a subfamily ol 

tho Ixodidoe. This mito, which is leas than 2 mm. long, was taken from a Brazilian 

bat. Another" Bpccies occurs on hats 

in Panama, It differs from all ticks 

in tlu> presence ot a. sternal plate, 

and therefore I agree with Oudemans 

in placing it as a separate family, in- 

iormediate in some respects between 

the Parasitidtcand the Ixodidee, but 

more related to the Parasitulre. Tho 

dorsum, as soou in figure 333, brows 

a curiouB anterior piece or epistoma, 

separated by a suture from the rest of the body. This is wholly unlike anything in 

the IxodidfD, but more like the epistoma of certain Parasitidaj. The palpi are simple, 

like those of Parasitidffl, the mouth parts are 
apparently retroctilo within a groat buccal 
cavity or cameioslome, as in certain paia- 
sitids, But the shape of these mouth parte 
is more like those of the Ixodidea. There 
is a distinct median hypostome, unprovided 
with teeth, and the mandibles are short, the 
outer tip ending in two stout, curved pro- 
cesses, similar to somo ticks. The genital 
apciture ia near the amis, toward the tip of 
tho body, unlike oither parasitids or ticks. 
There are no ventral furrows. The tarsi are 
furnished with a small caroncle as in the 
parasitids, Except its occurrence on the 
bat, nothing is known of its life history. 

Family UOI-OTUYEIDiE. 

The species of JIoloAyivs (fig. 134) are 
moderately large mites occurring under 
stones or among Mien leaves in New Guinea, 
Ceylon, Seychelles, and Mauritius. The 
body is -wholly protected by a dorsal and 
a ventral shiuld; the spiracles are situate 
above tho third pair of coxsa, just under tho edge of the doiaal shield. The legs are 
slender, Hpuraoly hairy, and each ends m a pair of small claws; the palpi have the last 




Its. 134.— lloleCtyna. (Original.) 
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joint enlarged. The mandibles are chelate, slender, and oxscrtile. Thorell made a 
new family for the genua, but othor writors consider it related closely to Parasitidce, 
rhe food habits and transformations are unknown. 

Family PAP.ASITID2E. 

The panwitid (figs. 136, 136) mites are among those 

best known to collectors of insects, since many species 

iro very common, and others spend part of their life 

vttached to beetles and other inaecta. Typically Ihoso 

nites have a hard coriaceous integument, but there 

ire many exceptions to this rule. They are quito flat, 

jroad, and with rather short legs. They have no 

syes, but the sense of touch is very highly developed 

hrough many hairs on the logs and body. Some 

ipecies ore slow in movements and are apt to feign 

loath when disturbed, but others can run with consid- 

irable rapidity. The mouth parts, in many species, 

nay be completely withdrawn into the body of the 

nite. The mandibles are normally chelate and the 

ingers toothed. Sometimes they are greatly elongate 

tnd styliform, and thus fitted for piercing; in a few 

■ases the movable finger is lacking. In many species 

hero is a projection or appendage arising near the baso 

if the fingers known sometimes as the "spur, " some- 

imes as the "flagellum." Beneath tho mandibles is 

klarge piece, the hypostome. It is bifid and oach side 

>nds in an elongate corneous point. Between tho two 

orneous points is a long fleshy part, the lingula. 

Lbove the mouth there is in many forms a thin plate, often loolhed, known um tho 

pistome. The palpi are prominent and usually five-jointed. In the Urouodinas 

he palpi are scarcely visible, as tho body projects so much in front. The legs 

arc of moderate length, usually 
slender, and arise close together, 
in a row each side. In the Uro- 
podinaj the anterior pair is sepa- 
rated fiom the others and their 
coxoo aro nearly contiguous. The 
body is commonly providod with 
coriaceous plates or shields, the 
position and shape of which 
are characteristic of each species. 
These plates sometimes nearly 
cover the entire body. Their 
position and names may be ob- 

3rvod from the accompanying illustrations (figs. 135, 136). The scutum, sur- 

aunding the coxal cavities, is known as the parapodia; in some cases it forms a 

Lttlo projection behind tho hind coxa, which is then called a "squatm paiapodia." 

'here are some small shields or pieces which aie often of importance, a pair just behind 

lie fourth coxso are called the "metapodia;" a pair jubt behind coxse I are known 

a the "jugularia," and a pah- behind sternal plate the "motaHlenialia." Frequently 

lore aro differences between the sexes in the arrangement of the plates, and in the 

lales of many species the ventral plates aro mostly coalesced. The female genital 

pening is commonly under tho anterior margin of a plate (tho genital) which ends 



Fio. 135.— Venter otParasitus: a, l'e- 
rltrcmo; b, jugularta; c, stomal 
l>lalo; d, moUpodia; (, (genital 
plate; /, mini jilalo. (Author's il- 
lutUitlon.) 




Fia. 130.— Bids view of a Paiaiitus. e, Epistomo, 
p, pontreme; v, anal plate (Author's Illustration.) 
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Fio. 137.— Sptntumitamerlcanut. 
{Author's Illustration.) 



noar tho coxa) of the third legs. Tho male genital aperture is usually at the anterioi 
margin of tho sternal plate, only a Bhort distance back of the mouth. In some groups, 
notably the Uropodinca, the genilal aperture of the male, or of both sexes, is situate 
in the middle of the Hternol plate. The anal opening is small and placed noar the 
tip of the venter; it is often surrounded by a plate, 
There is a spiracle or breathing pore on each side of the 
body, above and slightly in front of the fourth coxa, 
It is surrounded by a chitinous ring, the peritreme, 
which usually extends forward for a long distance, 
often in a slightly sinuous line. The legs are of six 
joints — coxa, trochanter, femur, patella, and tibia, 
of subequal length, and a long tapering tarsus. In 
some species there are indications of a division of the 
tarsus. The tarsi terminate in two claws, and some- 
times a sucker or ambulacrum. In several forms the 
anterior legs are destitute of claws, and seem to act 
more as antenna. In many species the males have 
tho second pair of legs enlarged and provided with 
teeth and projections, and sometimes the hind legs are 
also armed. 

Tragardh has investigated certain points in the mar- 
phology of the Parasitida. The sternal area normally has 
five pairsof bristles, three on the sternal shield, one on the 
metastcrnal plates, and one on the epigynal shield. IE the 
eternal plate has four pairs it is evidence that the metog. 
teinal plates have coalesced with it. There are some- 
times other small stomal plates noar the base of Hie legs that do not bear bristles) 
thcbO are called endopodal shields. Trfigordh also considers that the numerous 
shields on the dorsum of Sejut indicate segmentation. He also refers to the 
fact that in those genera In which the male genital aperture is situated in the 
sternum there is no modification of the male mandibles for carrying the sperm sac. 

The internal anatomy of the ParasLtidm has been 
studiod perhaps moro than thai of any other family. It 
differs in various ways from what may bo called the typi- 
cal acarid anatomy. Kramer has shown that in some 
forma thoro is a tendinous framework in the middle of 
tho body, a sort of internal skeleton, to which are at- 
tached many of the larger muscles. The male sexual 
organs ore usually on the common plan. There is, how- 
ever, a large accessory gland lying between and beneath 
tho vasa dofcrontia, There is no intromittent organ, 
and sometimes there are two testes Tho female gen- 
erative organs usually differ much from that in other 
families. Often thoro iH a somiglobular or botryoidal 
ovary, opening into one (sometimes two) oviducts, 
that lend to the vagina; abovo the vagina is a domed 
chamber, the spermatheca. At times there are two small glands that open into the 
vagina In many forms there if no spermatheca, in which case Michael has discov- 
ered the existence of other oigans of a most curious nature. Attached to the lop of the 
ovary are two rattier davate armB, known as tho lyrate organs; and above is a large 
sac, tho " sacnilus lemiiunu," conncrtod at one end to the ovary and at the other 
by two annulate tubes to the acetabula of the coxae of the third pah- of legs. After 
thu eggs ore deposited the sacculuB becomes very small. Sometimes it is wanting, 
but the annulate lubes aro present and connect direct to the ovary. The significance 
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of those organs is not hilly known, but the sacculus contains spermatorytfts which nio 

supposed to reach it through 1ho annulate tubes. 
Some, if not all, of (he Parasiticide have a most remarkable method of coition, which 

Michael has discovered and described in detail. The male, which is commonly a 

little smaller than the female, clasps the latter by the legs of one side and crawls under 

her. nis abdomen extends back beyond that of the fe- 
male, and he grasps her with, his legs. Then a clear sac 

emerges from the genital aperture of the male, gradually 

enlarging until it is of full size and shape, which is constant 

for each species. Usually this sac or bubble is flask-shaped, 

with a long neck. It incloses the spermatozoa floating in a 

clear viscid liquid (sometimes within spermatocyte). The 

mole clasps this bubble with his mandibles, which ore 

often modified apparently for such purpose. The male 

then applies the small end of the bubble to the vulva of 

the femalo, often inserting his mandibles for some distance. 

Here the small end of the bubble bursts and tho liquid 

and spermatozoa are discharged into the spermatheca of 

the female. The bubble is rather firm, and when empty 

does not collapse, but shrinks somewhat. After the male 

leaves the female he proceeds to clean his mandibles. In 

those species in which the female has no spermatheca, 

but has annulate tubes connecting to the acetabula of the 

third pair of legs, it is probable that the bubble is ap- 
plied to these apertures and not to the vulva, the sperma- 
tozoa thus passing into the sacculus fremincus, from which 

they may pass into tho ovary as occasion demands. In 

the male of one species there is a hole in tho jaw, through 

which the bubble is pushed, part hanging on either sido. 
Trouessart has claimed that in Itaillietia there is a true parthenogenesis; agamic 

generations are found in spring and summer, the male appearing only in the auliimn 

or winter. But he may be mistaken, as some oilier cases of alleged parthenogenesis 

have been disproved by subsequent investigations. 

Parasitids deposit eggs which hatch into pale, 
soft-skinned, six-legged larvae, often very dif- 
ferent from tho adult. Thcie is a remarkable 
oxcoption in Pteroptua and allied genera of tho 
DcrmanyssiTue, the young of which hatch with 
eight legs. Normally the larva molts into an 
oighl-legged nymph. In this stage Uioy have 
shields, the dorsal often transversely divided. 
The nymphal stago is often the longest and 
most active period of their lifo— tho stago of 
growth and development. After one or two 
molts in this stage some forms approximate 
closely in appearance to the adult condition. 

Berleso considered that in this family, or at 
least in certain species, thoro are several more 
developmental stages than in other mites. Tho serios included lorva, protonympha, 
nympha, deulonympha, tritonympha, nympha genorans, nympha colooptratu 1 , and 
adult. Michael has shown that this is wrong, and that there are only the lawn, 
prolonympha, dcutonympha, and adult. The larva is known by having hut six 
legs; the prolonymph by having 8 very short peril remo; tho deutonymph by hav- 
ing a longer peritreme, and the adults by the developmont of the gonital aper- 



Fig. Mil,— PNigUiclaw flier- 
ftiffi: Female. (Original.) 




F I o . 1 4 . — Steriuniomum rUmMknim. 
(Original.) 
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tares. Miss Foa hew churned that the forms which, arcording to Berlese, are staged 
in Hie life history of IMostospls inarginatiis Herm., belong to five distinct speciea, 
viz, II. imrglnatm lterm., 77. barling Koch,, H vwrdarim Koch., II. cmifusus Foa, 
and II. stcbmarginatiis Foa, the mat two now spocies. A great many species of Par*, 
silidas aro found attarhod, ofien in groat numbeis, to various beetles; the coprophagoiu 
and xylophagous bcollos aro ospocially infested with them. Many of these mites 
when attached to insects aro in an immature or nymphal condition, and do not prey 
upon 1he beetle, but use it us a mpanH of transportation. It appeal's that when there 
is a wnsidoiuble inneaso in a species of parasitid mite living in a restricted place, 
as a rotten log, some specimens have the migratorial instinct which leads them to 
cling to any moving object; thus, attaching themselves to a beolle that has bred h 
the log, tfioy are reasonably sure of heing transported to a similar locality where they 
may start a now colony. Most of these mites cling to the host by their feet, bat in 
Uropoth and allied genera the mito secretes matter from two glands flanking the 





Fio. 141, — rneumonuama alrnltola, Fiq. 142— Lmvo of Pnewmonyasta 

from below (Author's illustration ) simkata. (Author's illustration.) 

anus which lurdens into a pedicel holding the mite fast to the host. Probably the 
mito ia able to loosen at will by the tocretion of fiesh matter. These nymphal TJro- 
podan thus attached are called nympha pedunculatft. It .vas formerly supposed 
that all these mites wore preduoeonis upon their hosts, and the (Jropoda vegetans De 
Goer was considered a highly beneficial mite for destroying the Colorado potato 
beetle. There are, however, some pansitida that do feed on the host insect, but are 
not attached to them Such forms are voiy common on tropical beetles. Some 
paranitids live in decaying substances, either animal or vegetable. It has been 
shown lhat certain Uropodinm live on minute plants, bacteria, and small fungi. 
Most species prey on small insects, IhyBamtrans, and other mites, as Tyroglyphodse and 
EriophyidEB, and occasionally they will eat one another The food habits of many 
aro unkno jrn, but from their occurrence tlioy are commonly supposed lo be predaceoufl. 
There aro a few parasitic forms The entire subfamily Dortnanyssinaj is paiasiric 
on birdt), bats, rodents, elc. Throe genera of the true ParasitidsB are parasitic— 
IJaemoyamasus on moles, Laelaps oa vaiious small mammals, and Rmllietia in the ears 
of various animals A great many occur among doraying fallen leaves. A number of 
species havo been taken in ants' nests Some of these live attached lo the ants and 
obtain food from them. One spocius is so found on a Rcolopendra. The relationship 
of the other forms to the auts ib not clear in all cases. It has been shown by Michael 
tliat some species of Hypoaapls fcod upon the dead ants. It is therefore probable that 
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Fio. 143.—Pn(u.moni/&tis: 
Beak, claws, and btifimul 
plate. (Author 1 !) lllui- 
tiation.) 



most, if not all, of these myrmecophilous forms arc scavengers, awl their presence ti«j- 

Jul to the hcalt.il of the colony. The ants Homptimos take care of the imten when the 

noHtis disturbed, and carry them to a place of shelter. One species of IJypoaspis (II. 

equitans Michael) was frequently observed to jump up on an 

ant and ride about for a while, the ant taking no notico of ils 

rider. It appears that each species of mite prefers to live 

with a certain species of ant, hut several kinds of mites hive 

been found in the same nest. The mites disappear when the 

ants desert the nest. Fully 60 of these myrmecophilous mites 

are known from Europe, a number from Australia, South 

Africa, and South America, but few from this country. 

The classification of this family adopted by Berieso and 
some other European acarologists is very unsatisfactory, 
since most of the divisions are based on characters obsorv- 
xble in but one sex. A genus should hardly be based on 
3uch characters, certainly not a subfamily. His classifica- 
tion is about as follows: 

1. Male genital opening in front of (he stomal plate 2 

Male genital opening in the sternal plate 4 

2. Second logs of male larger than in the female, and with processes. . .PABAsmfMS. 
Second legs equal in both sexes 3 

3. The adult is fully chitinized Ljelaptin.*:. 

The adult is weakly chitinized Durmanyssin^e. 

i. The female genital opening between sternal and genital plates ZekconikjE. 

The female genital opening in the sternal plate UiioromJMi. 

The group Dennstnyflsinse has) long been 
recognized, and seems upon appearances 
to be a natural group, but every character 
so far suggested to separate it from the 
Parasitinte or Ltelaptinae is hardly of ge- 
neric value. I have kept, it on the un- 
armed mandiblos, but thiB is but little 
bettor than the other characters, and the 
group will doubtless have to be merged 
into the Parasitinte. Michael uses the 
position of leg I to separate the Uropo- 
dinse, and this is so much better than 
tho previously given characters that I 
follow him. 

Oudemans has made several arrange- 
ments of the genera, one in 11 subfamilies. 
The charact ere used are mostly found only 
in one sex, sometimes the male, sometimes 
the female, bo that it, is difficult to use hi 
the identification of specimens. I shall 
consider that there are 5 subfamilies, 
which may be tabulated as below: 




Fio. 144.— nalmachnt ammama: », Stcmum of 
male; t, stigmata and coxaj; x, mandible. (Au- 
thors illustration.) 



L. The spiracle and peril rome (nearly or quite) on the dorsum; legs short and 

very bristly, all with largo caroncles SwntuknicinjE. 

Spiracles and peritremes ventral ._.... 2 

2. No shield or chitinoua surface about the anus; parasitic within mammals. 

IlALAnAClINlN/E. 

A shield or chitinoua surface about anus; not parasitic in mammals 3 

3, First pair of legs inserted within the same body opening (cameroatomc) as 

the oral tube; dorsum of body projects beyond the camerostomc; genital 
apertures in the sternal plate; often occurring on insects .UnoroDiNiis. 
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First voir of logs at one side of the mouth opening; dorsal surface of body 
does not project in front of the camerostome; male genital opening 
usually on the anterior margin of the sternal plate (sometimes in the 

Jaw^of'mandM^ without" teeth," often siylate or needielike: parasitic on 
birds mammals, or reptiles; tarsus I with claws or caroncleB; leg II of 
male never with processes; anus in female usually at the front end of 
tho anal shield; all the chitinous shields rather weak, and often not 
evident Debhanthsiim. 

Jaws of mandibles toothed; rarely stylate or needle-like; usually not found 
on animals, except insects rARAsrima, 

Tho SpintumicinsB are chiefly parasitic on 
hats. There are many species of Spintwnk 1 
(Pteroptus), several already described from 
the United States; the other genera have but 
few species. The group is remarkable on 
account of the young hatching with the full 
complement of legs, the larval stage having 
been passed in the mother. Although the 
stigmata are on the dorsum, the peritreme 
often oxtonds down on the sides. 

The principal genera may be separated as 
follows: 

1. Coxffi I contiguous over the rostrum; 
but one dorsal shield; stigmata 
without peritreme Sternostomum. 

Coxee I separated by rostrum; usually 
a distinct peritreme : 2 

2. Abdomen constricted bohind hind 
coxbj; peritreme very short; a sin- 
gle dorsal shield Ptilonysm, 

Abdomen not constricted or barely 
so; peritreme quite long 3 

3. With two dorsal shields Perigliaehm. 

With but one dorsal shield Spinturnix. 

Spinturnix (figs. 137, 138), formerly called 
Pteroptus, is parasitic on bats. It is remark- 
able on account of its curious shape and 
dorsal position of the stigmata, and also on account of the young hatching with 
tho full complement of legs, the larval stage having been passed in the mother. 
The abdomen is practically wanting in the male, and in the female it is extremely 
Biniill. The short, thick, bristly legs are set at about equal distances around the 
body. Although Hie stigmata are on the dorsum the peritreme extends down 
over the sides and upon the venter. Dr. Oudemans has described an accessory 
nymphal stage in one species of this genus. It occasionally issues from the Becond 
nymphal stage and differs particularly in the nature of the vestiture; its use is 
unknown. Several species have been described from tills country. Apparently they 
do not seriously inconvenience tho host, for nearly every bat examined harbors a 
few specimens. 

The gonus Ptriglischrus (fig. 139), which occurs on foreign bats, is similar to Spin- 
tarnh, but has the anterior coxoe separated, two approximated dorsal shields, and the 
female has a genital shield. Tho stigma and its peritreme are on the dorsum, the 
latter quite long and extending parallel to the margin of the shields. The legs are 
heavy and densely bristly as in Spinturnix. The female has a wrinkled, fan-shaped 

1 Coin lite* MontaKu, used by Bomu (or this genus, was not described in 1808, but only 
mentioned.; wi It Is a no man nudum. 




Fio. 145.— DcTttomyaatu gallmtu. 
illustration.) 



(Author's 
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expansion at the tip of the body, by which she retains hold of Hip okin of tho bat. 
Only a few spociea aro known. 

Kolonati described several allied genera, but most, if not all, aro based on immature 
stages of spocies of Spinlurnix. 




Ito. 140— Detmanyasua galhnae. g, 
Caronclo; in, beak; v, anal plate. 
(Author's illustration.) 




Fig. 147.— Llfonysms ammcanus. (Author's 
Illustration.) 



The one species of PtUonyssus occurs on sparrows. Tho legs are but little bristly and 
not as heavy as in tho other genera. Two species of Sternoslamvm aro known — one 
on the swallow, the other, S. rkinolethrum Trouoss. (fig. 140), on tho domestic fowl. It 
occurs in the nasal fosses, sucking the blood of its host, and continues to feed long after 
the death of its host. Zurn and Weber consider 
that it is the cause of a catarrhal inflammation 
in the fowls. Ehinonyssus is similar in structure 
and habit and occurs in other birds. 

Tho genus Anajstropiis, whose species was found 
on bats, is also related to Stemostomum, but leg I 
is without, the coioncle and is very much enlarged, 
so it may be a distinct genus. Dr. E. Trouessart 
has united these genera (Jihinonyssvs, Ptilonysiius, 
and Sternostomum) in a special subfamily, the 
Rhinonyasinm, based on the dorsal position of the 
peritreme. None of those forms has, as yet, been 
taken in the United States. 

The Ilalarachnime include but two genera — 
Halarachne (fig. 144), which inhabits the bronchial 

passages of seals, and Pneumcmi/ssua (figs. 141, L42, 143), which occurs in the lungH of 
old-world monkeys. Several species of each genus aro now known. //. attenuuta 
Banks, from Alaska seals, has a very elongate body. Doubtless there aro also other 
forma in the air passages of other animals. These mites evidently cause or aggravate 




Fro. 148.— Llpom/smu: Anal pLito and 
mandible. (Author's Illustration.) 
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an affection of the surface* at lacked by them, since they have usually been discovend 
whon the host, has died from some disease of the air passages. It is possible that He 

apparent relationship oi these two genera is a 
caso of convergence due to the poculinr nature of 
their habitat. 

The DermanyssiniE are in general very similar 
to lie Paraflitjnte, and in tho woaily chitinizsj 
shields covering only part of the dorsum and % 
unarmed jaws present the most prominent differ, 
owes. Several authors cdte their parasitic habits 
as a distinguishing charactor, but wo now know 
bo many species of true Parasitinse (as loefapj) 
that also occur on animals that it is doubtful it 
the group can be maintained distinct from the 
Parasitica:. 

The genus Haemogamasua (fig. 149) appears to 
belong to this group. It occurs on moles in Gov 
many and Italy; the legs are very slender, the 
bind tarsi being as long as the width of the body. 
Thore are three other genera, which may be tab- 
ulated as follows: 

1 . Vulva longitudinal; occurs on snakes. . 

OpMonymi. 

Vulva transverse 2 

2. Mandibles in both sexes chelate. .lAponysm. 
Mandibles in the male chelate; in the , 

female long and styliform Dermanyssm. 

Tho only known species of OpMongssus has been 
taken on snakes in southern Europe. Thespeties 
of Liponyssus (figs. 147, 148) (formerly known as Lemgnathus) are parasitic on mice, 
rats, bats, and related small mammals. Several species are known from the United 
States and Canada. They bIho occur in the nests of these 
mammals. In genoral appearanco they rosemblo the spe- 
cies of Dcmumysav.*. Gander (1 909) claims that a trypano- 
soino of bats is spread by IAponysaua nrcuntus Koeh. A 
sppcips of lAponyssm (A, bacoti Hirst) has boon found bit- 
ing people in stores and factories in Australia; it also oc- 
curs on rats hi Africa and South Amorica. The species 
of Dcrmanyssus occur on birds, especially those kept in 
domestication. D. gullinae Itudi (figs. 145, 146) is a sorious 
pest to poultry in many parts of tho country. They hide 
in cracks and crevices by day, but at night crowd upon the 
fowls and suck their blood. Thoy are more injurious in 
the Southern States than olsowhorc. Sometimes they 
attack man and causo itching and soreness. Chickens 
endeavor tu get rid of tho mites by a dust bath, but when 
the mil oh arc numoroiia it will bo host to spray or wash the 
houhnusu with kerosene, benzine, or gasoline. White- 
washing with .iirbolalwi lime will destroy a great many 
of them. If the ends of the roosts are daubed with coal 
tar the miles will bo unabio to reach the fowls. A mix- 
ture of koniwno and Hulpmw plastered upon tho roosts 
and in bottoms of the nests is also very useful. Sulphur 
flour sprinkled in tho nests will also aid in destroying th pests. They breed very 
rapidly, and if an infested poultry houso ia not treated in the spring they will make 




■Jltvmoffamasus ami i icanui, and 
(Author's illustration.) 




Fie. ISO.— Rlioioatnis ro«MM> 
dorsal and ventral aspects. 
(Original.) 
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Fxo. 101.— Hegbtbanveflialdanut. ( Author's 
illustration.) 



it almost uninhabitable for the fowls by raidsnimnicr. Tho same or an allied species 
occurs on cage birds. 

The gemm Loplioptes (Z. palavinus Trouess.) ia, in appearance, extremely ftimilar 
to IApomymis, but it is described as having teeth on the jaws, and so connects this 
subfamily with tho true Parasitinm. The 
one apecieB occurs on poultry in parts of 
Bouthern Europe. 

Of the true Parasitinte there are a host of 
genera, or rather generic names, many of 
which can be defined only by slight charac- 
ters of one sex, and many were proposed as 
subgenera. Their classification is still in a 
very unsatisfactory condition, depending too 
ranch on characters confined to one sex. 
Tho following table gives only the more 
prominent of these genera, but sufficient for 
the study of our fauna: 

1. Tarsus I without caroncle or claws; 

dorsal shield usually entire 2 

Tarsus I with either caroncle or 
claws, or with both 8 

2. Leg I about twice as long as the 

body, ending in extremely long 
bristles; male genital aperture 
on front of sternal shield. .Podocmum. 
Leg I not much longer than body. 3 

3. Dorsal shield divided; male genital 

aperture in front part of sternal shield; body elongate; peritreme hardly 

reaching in front of coxce II Shodocarus. 

Dorsal shield entire 4 

4. Venter with lateral cbitinous nlates, separate from tho ventral plate, and 

extonding to posterior margin of tho body 6 

Venter without separal e lateral plates reaching to the tip of the body 6 

5. Anal aperture in the ventral plate Caelenopsis. 

Anal aperture in the post-ventral plate IBuzawn. 

8. Body nearly circular; legs short, first pair with quite long hairs at tip ; hind 
legs without teeth on the femora; male mandibles with a brush of long 

hair; mole aperture in tho sternal plato Tribe Antonnopliorini. 

Body elongate, logs longer than width of body 7 

7. Anal and ventral shields united; male genital aportuie on front of sternal 

shield Macroclicles, 

Anal shield separate from ventral; male aperture in (he sternal shield; 
often with tooth on hind femora of the male Megisthanus. 

8. With a peritreme scarcely more than twice as long as broad 9 

With an elongate peritreme II 

9. Tarsus I without caroncle, only claws; leg I very long and slonder; male 

aperture in sternal plate; stigmal plate circular Epicrius. 

Tarsus I with caroncle and claws; all legs short and stout; male genital 
aperture in front of sternal plate, stigmal plate about twice as long as 
broad 30 

10. Coxse with spines, log I with Btont bristles Paraqreenia. 

Coxes without spines; leg I with slender hairs Ipldopm. 

11. Dorsum with several small and two large shiolds Sfjun. 

Dorsum with at most two laigo shields 12 

12. Male genital aportiu'o in (he middle of the sternal plate; female with tho 

ventro-anal plate occupying noarly all the space behind hind raxu>, 
not united to tho genital plate; vulva not largo; claws of hind tarsi not 

long pedicellate 13 

Male genital aperture in front of the stomal shiold; in the female, when 
anal and ventral plates are united, it doos not occupy all tho space behind 
hind coxce 14 

88854°— 10 6 
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13 Dorsal shield divided ; T?ody more elongate, and truncate behind -.«» 

DotmI Bluett entire; body rounded ■■■■-■"— ; ~8ttofa 

L4 Log II of male with processes below; vulva often largo; claws oi hmd legs 

often long pedicellate (Parasitini) - 20 

log II of male without processes; vulva neververy large often but a trans- 
verse slit j claws of hind logs not long pedicellate ; dorsal shield not divided 

(Laelaptini) .- ,";v;v"- ,— ',"■, ; W 

15. Hind femora calculate; genito-ventro-anal shield m one; leg 1 long and 

slender - Neoberhm 

Hind femora not calearato : — :■-,-- - ;; — 16 

10. No daws, but large caronclos to the tarsi; anal plate separate Myrraoiereon, 

' Claws as well aaraTonclca to the tarsi.. ,. -. — 17 

17. Coxto and ventral shield with stout bnstles or spines; epistoma short, 

rounded; parasitic on small animals Laehjn. 

Coxib and ventral Bliield at most with hairs ;-•■---, 18 

18. Anal plate of male united to the other plates; female genital and ventral 

plafps often united ; epistome usually elongate and toothed Sypoaspit, 

Anal plate separate in both sexes - 19 

19. EpisLome with a long, hairy, median spine; anal plate rather small — Hyletattu, 
Epistomo scarcely pointed; ventro-anal plate usually large and broad — Seiuhi. 

20. Female ventral shield united to the genital, not to the anal; vulva scarcely 

in front of coxae IV; dorsal shield entire PachylaekjH. 

Female ventral shield not united to the genital 21 

21. Female genital Bliield triangular, anteriorly pointed; hind tarsal claws 

usually long pedicellate 22 

Female gonital shield not anteriorly pointed; hind tarsal claws short 
pedicellate 23 

22. Female dortuil shield divided Porasttw 

Female dorsal shield entire Hologamaw, 

23 Dorsal shield ontire in both sexes Hydrogammm, 

Donuldiield divided in bolh sexes 24 

24. Female anal shield united to the ventral shield GamtueUut. 

Female anal shield separate from the ventral shield Cyrlolaelape, 

Besides those tabulated above there are 
WW a great many genera and subgenera pro- 

posed in recent years, mostly by Berlese, 
Most of these differ from others only in 
--& > JJ°V-^-f i <^<s. minute characters usually present in but 

^^ ft^%w^\Wi&tae^TOiEiHMirAtii-ftieB6geowa 
are referrod to below. 

In Epiaivs, which has not yet been re- 
corded from this country, the dorsum has 
a regular pattern of tubercles, 
fc/i'j lY'JVify 1 Several species of Caelenopsis (fig. 158) 

V |U ft // /''7T4\ h&ve ^ >oen described; on e was found at- 

V ^ l v Jij / '/ Aft tached to a histerid bootle, Holokpta, 

\\fT*) y another on Passalus, and the 1hiid on the 

v^il^h vClL// ^?** larva of a beetle. There are many tropical 

species of the genus 

The remarkable genus Rhodocarus (fig. 
150) is known from onlyone species, which 

Fra. 162.— ipMopjfo ip., oarondo anil psritremo. _ P e ' 

(Original.) The B°nus Euzercon has Ihe ventral plates 

aBin Ca&lcnopsia, but the anal plate is small 
and soparate; thoro <iro no claws to the front legs and the body is margined by a row 
of long stout lirisllos The spocies are from South America. 

MtgistMnus includes a number of large tropical paraaitids, recognized by their 
largo size and toothed hind femora. One species, M. Jloridanw Banks (fig. 161), has 
been inkon in Florida. Some species are 4 mm long and have a caudal projection 
fringed with hairs. They ffre most abundant in the Malay Archipelago. 
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The species of fyhwpsis (fig. 162) have short, stout logs, not very bristly; they have 
been found on myriapods; two specioa from Java were considered uh forming a new 
subgenus Jacobsonia (Oreeniella Berl. non Bks., non Ckll.). Tlieir relations to the 





Fib. 153.— Maerochelet carclinemh: Fomalo. 
(Author's illustration.) 



Fio. 1st— Macrochcles carali- 
nensis: Vcnlor of female. 
(Author's Illustration.) 



myriapods are unknown, but they probably secure food from the host. Ono species 
ocrurs in Florida. Hyletastes (figs. 165, 166) includes rather small, short-bodied species, 
most of which have been found on scarabasid 
beetles, but a few in moss. Those forms having 
long bristles around the margin of the body have 
been called anew genus, CopripMa. IntheTropics 
arc many species of this genus, often found at- 
tached to scarabasid bcetlos; Berlese haB divided 
it into several genera. 

Macrochcles (figs. 153, 154, 155) includes some of 
our most common species, but few have been de- 
scribed; one (M. moestus Banks) occurs in the 
neat of an ant, Lcmus americanus. Others are 
found attached to inserts, some are found on flies, 
but nearly all normally breed in manure or de- 
caying matter. Most of the species are of large 
size, M. badius Koch, an European species, is found attached to flies bred from 
manure. JTolotaspella is a subgenus of Macrochcles for species with a sculptured 
dorsum, Sejua (fig. 157) is a remarkable form, found in the northern part of this 




FiQ. 155.— Macrochcles sptnatua: Lrfis II 
and IV of male. (Author's llluslia- 
tion.} 
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country; simitar species, with the dotsol shield broken up into numerous small onea, 
are found in northern Europe. 

The genua Baillietia TrouMaart ia based on the Gomosus outw Leidy, taken iiom 
the ears of cattle. It ie closely related to Parmitua, the male having the second pait 





Fio. 1£0- 



■ Onelenopila ama team. 
Una.) 



(Author's jlhistro- 



Fia.167.— Bejw amaiamua. (Author's 
illustration.) 



of legH calf arato. Trouessart thought he had observed parthenogenesis in this species 
but ho was probably in error, as various cases of supposed parthenogenesis have been 
shown to havo boon mistakes. 





3?IQ, 1M.— Para- 
erifnlanljlcnv 
(Original ) 



Jfto. 100.— Zaclapi cch&ntnw. (Original.) 



Hrftrourcon is based on a 8outh American specios (only the female known) in 
whHi thoro is a suckorliko disk each side of the anus; tho dorsal shield is entire, 
thi» ijuriliomo loiar, tuid lug 1 with claws. Dunpzucon, from Java, is a similar form. 
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Fig. 160.— Patasltw sp. (Author's illustration.) 



Fig. 101.— Pamaitua sp.: Nymph. 
(Author's illustration.) 





o. 102.— Parasitttt sp.: 
[iiirva. (Author's illustra- 
te.) 



FlO. 103.— Pamilw calcarator. (Original.) 
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Fio, 1M.— Parasltut predator: 
Log II of male. (Original.) 



Paroaitids of various Mnds occur on the scacoastB, and often have the caronclea 
modified or enlarged and adapted to the moist soil. Several new genera have been 
hased on such forms as Cyrthydrolaelaps, -which is a Cyrtolaelaps, except the peculiar 
foot. Most of these maritime forms have evidently been developed independently 
from the adjacent parasitid fauna, and exhibit convergence in structure. Very 
similar forms are known from the coasts of Europe and from 
certain Antarctic islands. 

Tho genus Podocinum is remarkable on account of the 
very long front logs, -widen the mite -uses as feelers. The 
species occur under sticks on moist ground; one of our 
species is very common. The species of Paragreervia (fig. 
1S8) (Oreenia Ouds. and Oreeniella Bks., both preoccupied) 
are remarkable for inhabiting,a cavity in the basal abdomi- 
nal segment of certain female bees of the genus Koptortho- 
soma. With them have been found other mites, especially 
of the genus Trichotarms. The relation of the mites to the 
bees is not fully known; the basal segment of those bees is 
strongly concave and its edges applied closely to the tip of 
the thorax, thus forming a cavity with an opening above. 
Within this cavity the Paragremia occur, often nearly filling it. These mites have 
tho front legs provided with short retroree spines; several species have been described, 
all from the Old World. In the female of an American spocies of Odyrierus a similar 
cavity is found whore the apical margin of the basal segment rests on the front of the 
nonconslricted part of the segment; a simi- 
lar but undescribed genus of mites occurs in 
this cavity. 

Anystipalpus is in general similar toLaelaps 
but with tho palpus formed on the manner 
of theTtomhidiidaj, tho last joint forming a 
"thumb." 

Of Myrmozmon (including Myrmonymis) 
a large number of Bpocics have been do- 
smbed , mostly from southern Europe . They 
are found attached to the bodies of various 
species of ants, and doubtless feed upon 
them. They have Bhort, stout legs with 
very large ambulacra. 

A number of species of Laelaps occur on 
small mammals and in their nests; thus L. 
multispinosus Banks occurs on the muskrat, 
L. ptdalte Hanks on tho chipmunk, L. pro- 
phticus Banks on the groundhog, and L. 
rchidniiivs Derlcso on rats. They are sup- 
posed to Buck the blood of their hosts, but 
may feed to somo extent on the dermal 
wales. L. echidninus Bcrleae (fig. 159) is a 
very bristly form; it is found on rats in all 

parts of the world, but probably bus little to do with the transmission of any 
human disease. Two other species have also been recorded from rats. Unlike the 
ticks, theso mammal-inhabiting mites rarely if over attack man or the domestic 
animals, *o that thoy are of little economic iuiportanco. But as vectors of plague 
from rat to rat thoy are factors that must bo considered in the eradication of that 
dread disease. According to recent researches, Laelaps celiidnimut also carries a disease 




Flu. 106 —Ilyletaatea sp, and onnl plato, 
(Author's illustration.) 
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culifur to rats, produced by a sporozoan, Hcpatozoan pernicUmus. The sexual 
cle occurs •within the Laelaps, ao that it ia a necessary factor in this disease. 
The genera roeettochirvs and Qamasoides are very near Paiahitus, but nave a nicm- 
anotis appendage to the movable finger of the mandiblos. Qamasmdes has stout 
inelike brMeB above on the femora. 

The genus Farasitw 1 (figs. 160, 16J, 162) includes a host of species oil over the 
>rld; but few of ours have been described, and several are apparently identical with 
me of the European species. Berlese and others have split the genus into a great 
imber of subgenera, most of which are difficult lo recogni/.e in both sexes. The (>po- 
3S of Parawtus (figs. 168, 164) are mostly found running freely among fallen loa\ es in 
e woods, or in heaps of refuse or del >ris. Barely are they attached lo insects or occur 
ant nests. Several inhabit sea beaches, often below the liigli-wator mark. They 
s always predaceous, and are sometimes beneficial in destroying springtoils and in- 
rions mites. Moat of the species have the same general habitus, and are difficult of 
paration. Tho European forms have been monographed by Berlese. 





Pio 168.— IIyletm.ia ovalu. (Piom Fio 107— Semlui imdnpihi,. (Authoi's 

Mailati ) illustration ) 

In Seiulua (fig. 1G7) are placed many small species, which are quite simple in 
ructure, often with some long bristles; they usually occur in moss, but sometimes 
i tho leaves of plants, rarely attached to insects. They are predaceous in habit and 
ed on tlirips and red spiders. 

Melu limes is closely related to nypoupis, but the dorsal shield of the female is slen- 
>r, haidly more than one-half as wide as the body. 

To the genus ITypoospis (figs 168, 169) belong a great number of species, most of 
hich were formerly placed in Laclaps. Their habits are extremely vaiied ; a number 
e found in tho nests of ants, some attached to the ants, others feeding on the dfibris or 
tacking the eggs of the ants; several species are attached to beetles or othor insects; 
hers occur in mosa, and a few in decaying vegetable matter, or amons; dead lea\ es. 
erlese has divided the genus into fl subgenera, depending on the condition of the 
antral plateB in the female, or on whether tlio socond pair of logs of tho male is pro- 
id ad with spurs. These subgenera are LaeUipw, Eiilaelapt,, Counolaehps, Hop- 
laclaps, and Andwlaekp*. One of our species has beon taken in an ant nest, and 
lotlier (JI placidw Banks) from wot sphagnum moss 

i This genus 1^ known to all aiaiologists as Oamasui, and It is very unfortunate that 
lis name Is antedated by the less-known one ot I'araaitm. 
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Under the one Antennophori (fig. 170) are placed a number of species and genera 
usually associated with ante. This group is recognizable on account of the generally 
circular shape and short legs, the first pair of which lacks the claws and caroncle, hut 
is provided with long hairs at the tip. The dorsum is covered by an entire shield, and 
the male genital aperture is in the sternal plate. The habits of these mites are in- 
tensely interesting. The adult miles occur on ants or myriapods, one species, how- 
ever, on an earth-boring beetle, Switea. Those on ante (fig. 171) are usually upon the 
head or -venter. The ante are accustomed to touch one another by the antennae in 
asking for food; the ant having food thereupon regurgitates a drop, which is taken by 
the other ant. Tho mites come in here and secure a bit; by touching with their 
front logs the ant they are on, or another ant that comes near, the mites imitate this 
request for food, the ants often responding. Janet has claimed that tho mil es arrange 




Fio, W,—Il!jptimiit3 mexkami, manrtllilo, and 
(raliuwUioit, (Author* sttlublnition ) 



Fig, W.—Uiipoasj>h macropiHa anil coronolo of 
tarsus IV. (Author's illustration.) 



themselves systematically on the ants so that they balance and do not disturb the 
eauihbrmni of the ant. Thus wl»nn tee is but, one nlte present it clings to the me- 
<tau surface of the head; when two are present, one is situated each side of toe head; 
if time, oneeochsuleand oneintho middle; if four mites, tomUn each side usually 
one pw on venter; a six are present, then placed as with four, and a median one on 
head and venter Ono can hardly believe that any such definite arrangement is regu- 
ZJ ?7* 1 ^ SpefieS ° CCUnins on m y™^* "" apposed to feed onto 
Z Toy" \ "T 1 * 1 ** They donotnrrange&emselvessymmetrically 
™^\^7 TC ^^»^yUdirtiibed. TheycantravelLasUyside^ 

roferirfh J ■ U °T." r ° n i,,B(!Ct, ' ** immaturo flta ses, at least with the myria- 
podophilous species, according to Tragftrdh, occurring in fallen decaying leaves! Th* 
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male deposits one large egg at a time. In tho male tho lower claw ol the chela, or 
andibles, is provided with a brush of long hairs, which is considered to assist in trans- 
[ring the sperm at mating. Most of the species are hairy all over the dorsum, others 
dy around tho margin. They occur in Europe, Africa, Australia, and South America, 
id three are known from the United States. 

A number of genera have been made, but most of these are scarcely more llian siib- 
ne» and hased largely on the females. They are distinguished as below. 

.But one genital shield ParantenraUm. 

With, three genital shields %■----, 2 

Shields near vulva partly cover it, the anal united to the ventral ...Physalozercon. 

Shields near vulva So not cover it 3 

Tho ven1ro-anal Bliield elongate, not occupying the available spa.ca.Anlennophfirus. 

The ventro-anal shield very broad , occupying all available spare 4 

The shield near vulva united to the ventro-anal shield . Momcgistus, JSahinamegislus . 

The shield near vnlva separate from ventro-anal shield _ 5 

Metasternmn divided Faramegislus. 

Metastemum ontire Antennttmeyistus. 

A closely related genus, Ophiomeffis- 
s occurs under tho scales of certain, 
aies in the Philippines-. They are bo 

,tthat they can not be noticed under ^CS?^ i' J ) ' 

e scales, but lea ve the snake when the "^^^ U ' J '}}■ 

kter is placed in alcohol. J?~tj/'" f " f ' ' J '"» ^ 

In I'tocharus, an Australian form oc- %fr/Jf'' f r f\*\ "^ ~^* 

rring on ants, the abdomen may Jf ffs 'ff'" ' ' \ 1 \ 1^ -^"^ 
■come greatly distended with food, J7w ' r r r L 1 ' ) ^ \* "Ml 

scorning nearly as high as broad. vj/^Nst t ^ f tA ' » 5 \ ' S* '^ 

In goneral appearance the TTropodinai & ^=&lJJj {\ } \\\\ 
g. 172) are quite different from most '* ^J 4 *^*— 

theParamUr^,beingshorterandtheir ^ no.-j.nunmpio,™ mim^. attar 
js more or less hidden under thehody. lialler.) 

ley are familiar to most entomologists 

len attached to beetles and other insects. Besides the character given in the table 
■ the separation of these forms from the Parasitinoe, it may bo added that the mandi- 
ea are very long and slender, ending in delicate chela. In fact, tho mandibles in 

somespeciesare twice the length 
of the body and when retracted 
tho bend near the middle almost 
reaches the posterior walls of the 
'tVi^S 1/ JF \ ^fe^i^r**. body. Moat of tho TJropotlinas 

that are found on insects are there 

■». I71.-Ant carrytas three Antennophorf. (After Jnnot.) ** the purpose of transportation 

and not as parasites, but in cer- 
in forms found on ants the mite is a true parasite. The species that use the insert 

an aid to migration are attached thereto by a pedicel of matter spcretcd by glands 
«r the anus; those that are true parasites are not so attached. Most of those that 
e attached by this anal pedicel are not adults, but in a nymphal stage and aro 
lied "nympha pediznculata." The mite c-an detach ilbelf by a fresh secretion, 
icy occur on insects that breed in places suitable for the miles. Therefore tho mites 
e sure to be carried to a spot where they can drop off and find the desired breeding 
ounde— decayed wood, humus, manure, or fallen leaves. Sometimes the insect is 

completely covered by the mites that it can not bo seen. Thoy have beon found 
tached to wood lice {parcellio) and to caterpillars. Cummins haa shown that 
ropoda feeds on bacteria and minute fungi that grow on the substances inhahited 
t the mite. He mado many experiments wilh them. On placing the bacterial 
attor on a Blice of potato near ihe mites they would, through some sense, at once 
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discover the food, hasten to it from all aides, and scramble to eat it as faetas p* 
Bible. By destroying the bacteria and fungi the miles delay decomposition, but can 
not, prevent it. During tho past few years many new genera and subgenera hav« 
been formed in this subfamily, mainly at the expense of the former Uropoda, ife 
characters are of apparently slight value, and sometimes in only one sex. I have 
therefore included only ft few of thorn in tho following synopsis of the genera; 





FlO. 172.— mopltteVot a, Anal plate; c, carnero- Bla. 173.— Omnia: Caronolo and 

stome; i, genital ptole; p, perigeiuttil plate; periUome. (Author's lllustra- 

m, marginal plate; », ipimole ami perttreme; tion.) 

u, ventral pluto; /, tovene; I, coxa I; 11, III, 
IV, aoxalowtUes. (Original.) 

1. Venter provided with impressed fovea for the reception of the legs % 

Venter without such i o veio 6 

2. Leg I without claws, ending in bristles 3 

Leg I with claws, and caioncle, at tip _ i 

3. Body about as broad or broader than long ; dorsum smooth . . CHUba, 

Body longer than broad; dorsum sculptured or toughened Discopoma. 

4. A porigwiital scutum around the genital plate Uroptitelk, 

No pengenital Boutum E> 

5. Dorsum smooth or punctured, not sculptured Uropoda, 

Dorsum roughened or sculptured 9 

6. Leg I without claws 7 

Leg I with claws 8 

7. Legs with scalelike hairs; dorsal and ventral plates separate and dis- 

tinct ._ Polyaspw. 

Lors wiibaut such hairs; no ventral plate Uromw. 

8. Dorsum rwercd by one plate fused to the ventral plate; peritreme sinuate; 

anterior coxa? contiguous ., Dinychvs, 

Dorsum with Boveral plates not fused to the ventral plate; peritreme but 
little curved; anterior coxa? separate Tradnjtes. 

9. The anterior pari, of body, or hood, distinctly separated from the rest of 

the body byftHulure Cephalouropoda. 

The anterior portion not separated by a suture Trachyuropoda. 

But few species have been described from this country, although they are 
extremely common and easily obtainable, and their habits are as interesting as 
those of uny of ( ho acari. Most of the Bpecies are found in decaying matter, as manure, 
wtton loge, fallen loaves, usually where insects are breeding, having been carried to 
the place by these insects, Uropoda (figs. 173, 174, 176) may be divided into two sub- 
goaera— CrooJot'dfo, in which the anal plate is more or less distinct from the ventral 
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plate, and Uropoda, in which the anal plate is wholly united to the ventral -without 
trace of a suture. „ 

Species of Uropoda are frequently found attached to various beetles. One of these 
is common on the Colorado potato beetle, and it was formerly supposed by many 
economic entomologists that the mites fed upon the beetle. It has lately been shown 
that some species feed on bacteria and small fungi. The species are very numerous* 




Tio. 174. — Unpaid 
Bp.j p, Pedloel. 
(Author's Illustra- 
tion.) 




Fio. 176.— Vropota sp., from below. (Author** 
Illustration,) 



some are smooth, others hairy; nearly all of a red-brown fawn color. The species of 
Ghjphopsis have also been found in ants' nests, and seem to live on good terms with the 
ants, although thoir exact status is not known. One species, G. michaeli Ewing, is 
recorded from Illinois. It differs very little from Trachywopoda. Oroseius and Poly- 
aspis are based on a few forma, and not well known; a species of the latter genus has 
been found on Orthosoma in Ohio. 

Trachytes contains two or three pyriform species 
found in moss. The genus was formerly called Celaeno. 
Cilliba is similar in appearance to Uropoda. Some 
species have been found in moss, but others occur 
parasitically upon ants, attached to the thorax or 
abdomen. One of our species, C. circularis Banks, 
has been found thus fastened to the thorax of Ore- 
mastogaster lineolata. Another species, C. hirauta 
Banks (fig. 176), was taken upon a species of Lasius 
in Arizona. 

The relation existing between the CUliba and the 
ant has formed the subject of several recent investi- 
gations, both by Wasmann and by Janet. The mites 
which cling to the abdomen of the ant do not seem to 
be disturbed by the ant, but if a mite was placed on 
the ground of the nest it was seized and destroyed by the ants. The mites bite 
through the soft skin situated between the segments, and thus draw blood from their 
hosts. 

The genus Dinychis (fig. 177) is peculiar in having enormously long extensile 
flexible mandibles. The mand ibles ore more than twice as long as the entire animal, 
and can be retracted so that the bend in them is close againBt the posterior walls of 
the abdomen. The tips of theao mandibles are distinctly chelate We have one 
species in this country. 

Prom New Guinea, Canestrini has described several species of a remarkable genus — 
Deraiophorus. They have a pair of plate-like projections over the head, and from these 




Fio. m.—Citttha Ursula from 
below. (Author's illustration.) 
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arise long bristles, and there ore nlao bristles at tip of abdomen. Two other genera, 
Uropodella and Fedrizzia, have boon described from tropical countries. 

The species of Fradiyuropoda are quite variable in appearance, but all have the 
body longer than broad, with a dorsum showing pilB around the edge or else a median 
depression, or scars, or pits. In many forms the anterior part of the body is nar- 
rowed and projects forward as a hood over the mouth parts; the margin of the body 
is often lobed or crenulate; the legs are very short. Several species have been found 
in the nests of various ants, and they doubtless feed on decaying matter therein. 
Boric so lias divided it into Bovoral subgenera, according to the shape and sculpture 
of the dorsum. 

Superfamlly ORIBATOIDEA. 

The oribatid mites may usually be recognized by the 
presence of a single character — a hair or seta arising from 
a small pore near each posterior comer of the cephalotho- 
rox. This pore was formerly considered a spiracle, but 
it is now known not to be such, an organ. Its function, 
however, is uncertain, and it is called a pseudo-stigma, 
while the hair arising therefrom, is known as the pseudo- 
stigmatic organ (Jig. 178). 

With the great majority of the Oribatidee the tegument 
is coriaceous; it is because of ibis that these mites have 
been called "beetle mites." This name is somewhat 
misleading, as members of another family, Parasitidee, 
are often attached to beetles, and therefore sometimes 
termed "beetle mites." 

The body of an oribatid is short, broad, and usually 
high. There is always more or less indication, usually 
very plain, of the division into cephalothorax and 
abdomen. There is at this point a constriction on the 
sides, a line or suture on the venter, and a break in 
the continuity of the dorsal outline. The posterior pairs 
of legs are apparently attached to the abdomen. The 
I'oxie of the legs are arranged in a somewhat radiate 
manner, and the hind pairs are never remote from the 
anterior pairs. Each leg is composed of six joints, 
namely, coxa, trochanter, femur, patella, tibia, and 
tarsus. Sometimes there is a plate-like expansion near 
the base of Ihe coxte, known as a " tectopedium. " The 
coxa; are usually entirely united to the ventral surface 
of tho body to form a sternal, or, more properly, a coxal 
plate, each coxa usually being margined by a short furrow. In Nothrus, however, 
the coxa 1 may be seen to be iraile distinct from the body. On the first two pairs of 
legs the trochanter is extremely small and usually indistinct, while this joint is 
often very large on t ho hind pairs. So it follows that the hind legs have, apparently, 
one more joint than Ihe front pairs, The tarsus is terminated by one or three claws, 
but without a wicker or pulvillus. The logs bear a few hairs, but never many; one 
at die tip of the tibia 1h often much longer than the others. The tarsus is commonly 
more hairy lliau the other joints. 

On the doraimi of I ho cephalol horax (here are of 1 on narrow ridges or lamelles; the posi- 
tion, chape, and development of these being characteristic of each species. Generally 
there is an ciecl lamella each Bide, extending in a point (sometimes bifid) in front of 
the cephalothorax. Frequent ly there is a Iranskmella connecting the lateral lamella?. 
There are albo on the cephalothorax usually two pah's of bristles; the pair near and 




Via. 17!,~Binychua umencanin. 
(AuUjoi'.s flluilralion ) 
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between the paeudostigmata are the superior ■bristles; the pair toward tho Up and 

often at ends of the lamollce are the inferior bristles. Thero is also a pair of wnaJJar 

bristles at the apex of the cephalothorax. Around the sides of the abdomen there is 

a line separating the dorsum from the venter. In 

tho Iloplodermidse this line is often far down on 

the under side of the body. The dorsum of the 

abdomen is often devoid of hairs, but sometimes 

there are a few, usually arrangod in rows. In many 

common species there is a membranous expansion 

each side at base of the abdomen, called ptero- 

morphee or wings. On the venter are two openings, 

the basal the genital one as usual. These openings 

are circular, elliptical, orrhomboidal, and are closed 

by folding doors opening outward, and hinged to 

the outer margins of the apertures. In many forma 

these apertures are very large and occupy tho greater 

part of the venter; in other and more highly organized 

species the openings are much smaller and quite 

remote from each other. 
The mouth parts (fig. 179) of tho Oribatidse are 

obscure. The palpi are very small, five-jointed, 

and arise from the labium. They are usually in 

motion while the mito is walking. The mandibles 

are chelate in all save the genus Sermrius. The 

limbs of the chelse are commonly toothed on the 

inner sides. In Serrariua the mandibles are elon- 
gated and rodlike, and there is no movable limb at 

tip; the edges being serrate, so that the mandibles 

act as a saw. The maxillse have their basal joints 

united into one transverse piece, the labium, 

which partly and sometimes wholly closes the 

mouth orifice. The maxillse incline slightly toward each other; their tips arc broad 

and toothed. The Oribatidee deposit their eggs in crevices of wood, moss, or fungi, 

or on theground. Their eggs are often ollipti- 
cal, or cylindrical, with rounded ends. Some- 
times the surface is roughened and granulated. 
The six-legged larva remains for a few weeks 
in this stage, when, by a molt, it becomes 
an eight-legged nymph. The nymph passes 
through three molts, increasing in Hizo at each, 
tho third molt bringing it to tho adult condi- 
tion In some cases the eggs are not do- 
posited, bat ripen in the body of tho parent 
mite; the mothor then dies and dries up, her old 
shell remaining as a protection for the eggs till 
Ihey hatch. Other species have eggs with a 
dark brown or chitinized shell, which is perfo- 
rated with very minute pores. As the inclobed 
larva develops tho outer shell splits, showing the 
white vitelline membrano encircling the egg; this stage is the deutovum. The eggs of 
aome genera bear laleial processes, and arc deeply sculptured in claboiate patterns. 
The larvw are all inonodactyle, and have a soft skin with but little color. The nymph 
(fig. 18J ) is also monodactyle; its skin is soft or leathery, or sometimes chitinized toward 




Fig. 178.— leg, mandible, and pseudo- 
stigmatic organ ol an orlbatid. 
(Author's Illustration.) 




Fio. 179.- 



■Mouth parts ot an orlbatid fiom 
below. (Original ) 
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the laat. There are few creatures moro bizarre or remarkable than the nymphs of c*. 
lain Oribaf idas. Some bear upon the back concentric rings of beautifully iridesoeat 
mombianmiB, fan-shaped srales (fig. 189). Others carry a collection of their molted 





Tie. 180.— OoJmjbjm sp., Iran bolov. 
' (Author's Illustration.) 



Fro. 181.— Nymph ola Oolumno. 
(Author's Illustration.) 



skins, eggshells, bits of dirt, moss, etc.— a veritable peddler's pack of trash. Many 
species have rows of serrate hairs on their backs. The skin of tie back of many nymphs 
is wrinkled so as to allow for growth. Many of these nymphs were described by early 
writers ou atari as distinct species, or even genera. 




Flu. 1U!.— Oalumna JihMkmH. (Aullioi'i 

illustwHono 




Fio. 18&— gahimm jwrimttte. (Original.) 



The nymphal period !h Iho mmt important in the lifo of these mites; it is the time 
of fiiawlb, of adaptation <o its environment, and often of bright coloration. Some 
spmiM have Iho body a dear pink, crimson, delicate green, or golden yellow; in many 
forms (hero is u, fcu g o dark brown or black spot behind at each side. Those species 
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jbat bore in decaying wood are usually a milky or yellowish white. While in the 
nymphal Bloge the mite undergoes three molts; the last molt bringing it to the adult 
condition. In some cases the nymph during the latter -part of its life approaches 
the appearance of the adult; in other species the nymph at each molt becomes more 
and more specialized, and in no wise approaching (he adult in appearance. The 
haiis are often very long, frequently serrate, and sometimes scalelike and even fan- 
shaped. In several cases of allied species the nymphs are similar in appearance, while 
the adults are very dissimilar. 

TOien a nymph is about to become an imago it seeks some sheltered spot and, fixing 
its legs firmly in the substance upon which it rests, it gradually becomes inert and 
apparently dead. It remains in this condition about 10 days. When about to trans- 
form to the adult the skin splits behind and shows the imago beneath; this split 
increases without any perceptible movoment of the 
mite until it is quite largo, when the mite begins 
to back out or its old shell. It may be noticed 
then, according to Michael, that the legs of the 
adult are not withdrawn from the legs of the nymph, 
but arc folded beneath the adult. It may be, 
however, that they had been withdrawn from the 
nymphal legs before the skin begins to split. 
Once out, the mite walks off, leaving its old skin 
with the legs outstretched in the position they 
had during the resting stage. Nymphs can live 
over the winter, and while they are most abun- 
dant in spring, they are also found at other times. 
Michael, who has reared many oribatids, thinks that 
the winter is usually passed in the egg or adult 
stage, and that there may be sevoral but no regular 
number of broods each. year. 

Some species (AmeromSms), it is claimed, are 
viviparous, Bostock having observed the birth of 
living larvss. These forms occur in water, and the 
aquatic habit has, perhaps, something to do with 
their viviparity. 

Mirny of the oribatids have a general resem- 
blance to tiny beetles, and are often taken by 
coleopterists in the field for them. One species, Notaspia eastaneus Hera., deceived 
Bobineau-Desvoidy, who described it as a new genus and species of beotle — Xenillus 
elypeator. 

The internal anatomy of the Oribatidee is quite well known, having been investi- 
gated by Nir-olet, and later and more thoroughly by Michael. The alimentary canal 
is composed of a pharynx, oesophagus, stomach or ventriculus, intestine, colon, and 
rectum. The oesophagus has, near its posterior part, an enlargement or ingluvies of 
varying size, according to tho species. The stomach is a large sac in the upper part 
of the abdomen, provided with, two large casca, one each side, reaching back to near 
the tip of the abdomen. The small intestine is very short and enlarges to tho colon, 
which is separated from the rectum by a constriction. In most, if not all, forms there 
are two largo glands, the proventricular glands, which open into the ventriculus near 
the ceeca. They are supposed to secrete some fluid useful in digestion. The male 
organs of generation consist of one central testis, usually largo, two vasa deforcntia, 
uniting into a ductus ejaculatorius, which opens through an extensile penis. In tho 
female thero is a median ovary (sometimes showing traces of division) opomng into 
two oviducts which unite in a vagina; the latter opens through aprotrusible ovipositor. 
It is possible that the ovary is connected by two fine tubes to an aperture near the anus, 




Fig. 184.— OniairaaveBia. (Original.) 
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Fie. 185.— OrSbateWmrmata. (Anthor's illustration.) 



and thai this is the bursa copulatrix. Ooition, however, lias not been observed, so it 
is not certain that the male does not use the vagina. 

The trachese when present 
vary murh inshapeandafee. 
They opon at the acetabuU 
of the legs; one or two tra- 
ch eae proceed from each ace. 
tabumm; sometimes they 
are very long and wind about 
in the body; sometimes 
short, and again they may 
be enlarged to form air saw. 
In ITopbderma there are no 
trachese and in NoOvrus they 
are rudimentary, and they 
are lacking in the larva 
and nymphs of all forms, 
There are various excre- 
tory organs; ono pair, the aupercoxal glands, open near tho acetabula of the second 
logs; others, the expnlsory vesicles, open on the sides of tho abdomen. The Oribst- 
tidto have a delicate Bonso of touch, which re- 
sides apparently in the long hairs or Betas upon 
the legs, particularly a very long hair on the 
tibia. They have no eyes, yet have a quick ap- 
preciation of light and darkness, and prefer the 
latter. It is quite possible that the pseudo- 
stigmata are organs of hearing. 

The food of tho Orlbatidaa is usually of a vege- 
table nature, but a few species affect decaying 
animal matter; ono of our common species is usu- 
ally found on bones. Many feed on lichens and 
fungi, and some bore into decaying wood. Sov- 
erftl kinds aro found on the bark of living trees, 
and otheis under dead bark. Many species oc- 
cur in moss, but do not necessarily feed upon it. 
Nono of them is parasitic in any stage. Most 
species are alow in traveling, and often, when 
disturbed, feign death. Some of the adult mites, 
as staled, carry their molted skins and other rub- 
bish on their backs. 

Practically none of 1ho OribatidiB is of eco- 
nomic importance. A few have been recorded as damaging grass, and one (LicT 
cams rapitaluH Hanks) occurs in immense numbers in wheat fields of Kansas and 
Oklahoma; but ns a whole they probably am slightly beneficial. There are doubt- 
lci 400 species of this family in the United Stales, for about 250, mainly from 
tho Eastern States, have boon described. On account of their minute size, 
obscure habits, and small oconomic value they are not favorites with collectors, 
but their complexity of structure furnishes mora characters for classification, than in 
the case of other acari. 

The Buporfamily Oribatoidea contains throo distinct families; some writers have 
split it up into six or more, but on chaiacters of minor importance. 

1. Mandibli's very largo and prominent; no division between cophalothorax 
and abdomen; two daws to front tarsi, three claws to other tarsi 

LABIPQSTOMMiTnXiB 




Fro. 188.— OribaieUa sp. (Fiom Marlatt.) 
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Mandibles small or inconspicuous; a line between cmhalothorax and abdo- 
men; claws auto m number on all legs 2 

2. Oephalothorax movably attached to the abdomen; pdpVfouHointeri'Vio 

chltinous sternum, and venter narrow HoPLoDEBMATiMi 

Oephalothorax not movablo; palpi five-jointed; a chitinoiis Btornunv 
venter broad Obibatiu^ 

Family OKIBATIDJ!. v 

In the true Oribatidre there are a great many genera, and there appeals to be much 
doubt as to the proper names of several of them, owing to the work of old authors who 
had no idea of the rules of modern 
nomenclature. 

Oudemans and several other acarol- 
ogists have arranged the oribatid 
mites in. seven or more subfamilies, 
based largely on. tho presence or 
absence of the "wings" or ptoro- 
morphce, the existence of strong lP ?, 

cephalic lamellae, and the thick- 
ness of the legs. The development 
of the ptoromorplua is V0ty gradual, 
and there are plenty of living repre- 
sentatives whoso pteromorphes are 
bo small as to make the character 
an uncertain one. The same may "* »-*■«• i*iiii. (Author'* illation.) 

be said of the legs, there being many gradations between the very slender and the 
thick and roughened ones. Differences in theso points are, therefore, of 'hardly 
generic value. The better-known genera aro in tho following table: 

1. Abdomen with wingliko expansions at the anterior sidos 2 

Abdomen without such expansions 8 

2. Superior bristles spatulate; three claws to each tarsus Pelopa, 

Superior bristles not spatulate v 3 

3. The wings attached to the oephalothorax as well as to the abdomen, at least 

apparently so 4 

The wings attached apparently only to the abdomen 6 

4. Tarsi I and II broad at tips; wee claws to each tarsus 5 

Tarsi I and II tapering to n, point; one claw to each tarsus; no suturo be- 
tween cephaJothorax and abdomen Tedotxpheus. 

5. Tarsus II very short, broad, cup shaped Oripoda. 

Tarsus II slender, not cup shaped Gytmiobuits. 

6. One claw to each tarsus Oribatodm. 

Three claws to each tarsus 7 

7. Lamellm very large and prominunt, attached to tho oephalothorax for only 

a part of their length Oribatelh. 

Lamella smaller, attached to the oephalothorax for then- entire length. .Qaluvma. 

8. Oephalothorax with lamelkc 9 

Oephalothorax without lamellse W 

0. With one claw to each tarsus; tibia pedicellate 10 

With throe claws to each tarsus - • P- 

10. Body smooth above Onbella. 

Body moro or less sculptured or roughened above Cavabodes. 

11. Legs II, III, and IV arising from well beneath body 1* 

Legs II, III, and IV arising from near edge of body -■- ,12 

12. Trochanter III with a wry long, prominent bristle; abdomen smooth. .Notaspus 
No long bristle on trochanter III ■■- 13 

13. Lamellae submedian; tibise much longer than the tarsi Eremaeu*. 

Lamelhe sublaleral; tibue but little longer than the tarsi Onbutula. 

* Type is N. Mpitii Harm., tad by Nioolot; Ilernwau pwu no tyjje. 
88854°— 15 7 
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14. Mandibles long and slender, serrate at tips, extensile; ventral apertures 

far apart Senarivt. 

Mandibles normal, chelate .. — - 16 

16. Oephalothorax and abdomen joined by a median piece; tunas I and II not 

pedicellate; lamella! projecting in front of head Scatovertet. 

Oephalothorax and abdomen separated by a continuous line; all tibia: 

pedicellate : 18 

18. Abdomen flmooth • Liacarua. 

Abdomen more or lew sculptured -Banisia, 

17. One claw to oaeh tarsus 18 

Two claws to each tarsus EuUhnumnia. 

Three claws to each tarsus 24 

38. Tectopedia present, legs very long 19 

Tectopedia absent, legs short 21 

10. Oephalothorax and abdomen not separated m the middle; the ventral 

apertures far apart Amerw. 

Oeplialothorax and abdomen separated by t a continuous line 20 

20. Ventral apertures far apart (more than their diameter) Opma? 

Ventral apertures approximated Orioata. 

21. Abdomen with the anterior lateral parts separated by sulci from rest of 

tho dorsum ; Trizetes. 

Abdomen with transverse sulci Hypochlhonizui. 

Abdomen onlire, no sulci 22 

22. Ventral apertures contiguous Lohmarmia. 

Ventral apertures separated 23 

23. Body more or Ibhb sculptured; Fame joints of logB podicollate Sermannia. 

Body not sculptured; no joints pedicellate Malaconothrw. 

24. Legs very slender, much longer than body; ventral apertures approxi- 

mate Damaew. 

l>gs shorter or barely longer than body 25 

23. With tectopedia 26 

Without toctopodia 27 

20. Abdomen deoply sculpt mod above Cepheus. 

Abdomen not sculpUirod, concave Platenmaeus, 

27. Oephulolhorax and abdomen united above, no suture Ameronothrm. 

Oephalothorax and abdomen wellseparated above 28 

28. Abdomen hard, with concontvic rings Ncoliodes. 

No such concentric rings 29 

29. Abdomen soft, eonvox, with more or less distinct transverse linos; ventral 

urea very narrow TripochOumiw. 

Abdomen moio coriaceous, flat; no tsansvratuo lines; vonta broad Noikna. 

Arret of tho common forma belong to oithor Galumna (figs. 180, 181) or OribateUa 
(fig. L80). They are usually shining black in color, sometimes with a pale spot at 
base of abdomen, and lurely with hairs or bristles above. They have tho anterior 
Hides of tho dorsal intogumont oxtended downward in a winglike expansion. The 
shape of this "wing" is characteristic in each species. Many species can be sifted 
from mo**). They at first remain quiescent but after a few moments start to crawl 
away. 

<r. hubbardi (fig. 182) oceuis in Florida; O. pratensis Banks may be swept from 
meadows in groat numboii) and doubtless injures grass to some extent. 0. aqwtica 
■Hanks lives on nepiatic plants and can easily walk on the surface of stagnant water, 
yet there seems to be nothing peculiar in the structure of the tarsi. G. arborea Banks 
and G. njjinis Banks occur on tho bark of trees. G. Urauta Banks is a pale yellowish 
fmin, with a bristly body, occurring in dry sandy places. O. mujusta Banks has 
been taken from the nost of a Texas ant. In 0. armata Banks (fig. 185) tho wing is 
provided with a long spineliko process. G. marginata Banks has the wings emargi- 
nato beneath and radiately markod; it is widely distributed in the Eastern States, 
nnd very common under rubbish and in moss. 

G. petdmtik Banks (fig, 183) occurs in the White Mountains and O. valida Banks 
(fls< 184) in Virginia. Some species cluster for hibernation and may be found in 

> Typo is 0. »<«w Koch, thus replacing Dammmma. 
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Fia. lbS — Lmamti <xa ohnensis (Origin il ) 



rn» 1>9— Iiwm us sp Nyiupli (Author's 
Illustration. 




Sia. 190.— Onbelta jmZojim (From Matlatt ) 



Rcf 191.— ITotaapu montam. (Original.) 
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numbers during tho wintor under stomps or bark of dead troes. Oymnobatea (fig. i<fi) 
mid Oripoda (flg. 103) aio rare forms with very shoit, blunt tarsi. 





fin 112.— GymnolmlM flintier 
(Authoi's illustration.) 



Bio. 193 — Oripoda elongate. (Prom 
Marlfltt ) 



Tho genus relops, closely related to Galumna, has several species in this country; 
they have been found in moss, but are uncommon, a European species is frequent 

on oak leaves. One of the most com- 
mon forms and one of the largest, of 
the family, being fully 1 mm. long, iB 
Liacai-us nilidvs Banks (fig. 187). It 
occurs on the ground under pieces of 
wood, bark, stones, and fallen leaves. 
Another species, L. carolinerms Banks 
(fig. 188), has a more elongale body. 
A species of (hihella, 0. pilosus Banks 
(fig. 190), is common in the crevices 
of bark of living trees. There are four 
rows of bristles on its abdomen. 0. 
modestus Banks occurs on the bark of 
walnut trees in California. To Notas- 
pk (fig, 191) belong species with a few 
long bristles. 

A spocies of Scutovertev, S. mariwus 
Banks, is not uncommon on rocks be- 
tween tide marks on the Atlantic sea- 
shore. It appears to lack the pseu- 
dosLigmatic organs and is otherwise 
peculiar. Another species, S. petio- 
phagus Banks (fig. 202), forms little 
cavities on tho limestone rocks of 
waterfalls in central New York; one 
mite dwells in each cavity. The process by which the cavity is made is unknown, but 
po'sibly by tho aid of some secretion of the mite. Of Cmabodes (figs. 194, 200) we have 




Tla. 10 J — Ombodes lamdlatus. (Oiicinsl.) 
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several species, some of which are found in fungi. Our most abundant species, C. 
nioer Banks, which occurs in fungi, Las four rows of spatulate haira on the dorsum. 

C, allonge, Banks was found under the bark of a stump, and it looks much like a 
tiny Bcolytid beeUe. 

The typical genus Oribata (figs. 196, 197, 198) includes many nearly smooth species 
with slender legs. One species, 0. minuta Banks (fig. 109), occurs abundantly in moss 
and on decaying animal substances. It is pale yellowish brown in color and appears 
to be widely distributed. Other species of Oribata (fig. 195) occur among dead, dry 
leaves, and can run very rapidly. The nymphs aro soft, whitish creatures with long 
hairs, and often carry bits of dirt attached to the hairs. Under tho name Twnidahus 




Tha. 193.— Oi ibata gtaOUpti (Author's illustration.) 



Fiq. 101).— Venter of Orttmla (AutHor's 
lllu&tiouon ) 

ameriama Ewing has described a species of TripoMioniua from Illinois. At tho tip 
of the body is a rounded swelling, and tho long, stout bristles of the body are minutely 
haiiy. The largest oribatid we have is Neoliodes concenirieus Say (fig. 20U), a black 
species with concentric rings on its elevated abdomen. It occurs in crevices of bark 
of living trees throughout tho Eastern States, and also in Europe. One spocirH of 
Cepheus, (Cymberemaeus) C. nuogtutii Banks (fig. 201), oocma under lichens on the 
bark of trees in the Eastern States. The type of this genus ia C. mnutm Kuril, C . 
htm Koch having been removed as the type of Tegtoerimm. 

We have various species of Nothrus (fig. 204), or Camisia, as it may havo to bo called. 
They are very rough-looking creatures, with a squarish body and short, rough legs. 
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JV huncatvi flanki (fig 20fi) occms in sphagnum moss and on the ground in wet fields. 
jV. eirisius Banks omus on the bark of spiuce trees, wheio it ih much piofecled by its 
color. Another Hiiecios, N tinkler Banks, was tound among lichens on diy rorks 




Fio. I'll — Claw of <ui Oritoto. ( Au- 
thor'), illustration ) 



Fig 108.— Larva of an Oitimia. (Authoi 'a illustration) 




lib Wi. -Oiiiutammuta. (Author's ulusliotlon.) Tfta. 200.— Cat abodes Bietfa. (Author's lllustiation.) 





l'Vf 2fll.~Cf/)/i(«s mmoimlis. (Antrim's 
dlustutioii ) 



Fro 202.— Seutoverta pelrophugus. (Onginal ) 



N. niqulosw Hanks is u common form muler loose bulk; il can scaicely be distin- 
guished ftom the bits o£ rtitt among which it Uvea JV taurinus Banks (fig. 207) is a 
common caitom form, and JV. banksi Michael (fig. 205) occurs in the Western States 
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They are very sluggish in their movements, and if disturbed mil remain motionless tor J3 
minutes or more. Several species covor their abdomen with hits of diit, The nymphs 
have a considerable resemblance to the adult, and have frequently been dcK-rlbnl as 




Ro. Wi^-NeoUoSes ctmcentrictu 
(Author's illustration.) 



Flo. 204.— Ventor of a 
Nathus. (Author's 
illustration.) 



Via. 203,— JVoflrt-w IwnJW, (Author's 
Illustration.) 





Fio. 200.— Nbthrm trmcatus. Fia. 20?.— Nothma tatulrmi. 

(Author's illustration.) (Original.) 

mature mites. Quite a number prefer aquatic or semiaquatic bituations, and probably 
Joed on the aquatic vegetation. The species of JTypoclithonim look like iiymphn, and 
have a soft skin and monodautyle claws; the segmented abdomen Boparatea the genus 
from allied forms. H. tetanus Banks (fig. 208) occurs in the nest of a Texas ant; 
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others aro found in mom or nn clamp soil. Berlese has divided tho genus into several' 
ono of thorn, Trketea, appears to be very distinct. Of Hcrmamia we have several bj». 

cies, mostly in the north; some have a curious 
oampanulato process on each side of the body. 
In recent years BerleRe has described many re- 
markable exotic forms in several new genera. 

FMmx HOPLODEBMATIM. 

The HoplodermalidfB aro separated from the 
genuine OribaLidce in having tho cephalothoiu 
morably attached to Hie abdomen. By this 
moans tha animal iaablo to roll up, concealing 
the legs. The legs of the Hoplodermatidte are 
attached to Hie body close togethor, and the 
wholo sternal structure is soft and mombranoiis, 
instead of coriaceous, as in the Oribatidm. The 
pnlpi aro four-jointed. The dorsal plate of the 
abdomen extends clown upon tho sides, so that 
the venter is very narrow and almost wholly 
occupied by the large genital and anal aper- 
tures. PhiMmcarus glabrata Say iB one of our 
largest and most common forms, and is found 
on rnoLst ground. The species of Hoplodcrma 
are most common in decaying wood or moss. 
TOien disturbed they roll up, "play possum," 
and arc than not easily discerned. One of tho 
species described by Ttiley was supposed to 
Seed mi the Ptyllaxera, but such is not tho 
case, its food evidently being decayed vege- 
table matter. The young occur in the samo localities as the adults. The nymph 
is a soft, yollowish-white creature, not unlike a Tyrofjlyphua. They have long man- 
(tibial, und can not fold up like thoir parents. Our forms have boon described in 




Fm. aKr-HumftfbtihM (cnmiu. 
COrlginal.) 





%\ 

Vtn.im.—IIiiploiiniiiibiihaerula. (Aufhur's Ilo. 210.— riitltUaaaui sp., 

illustration.) closed up; vwitrnl viow. 

(Author's lllnaUalion.) 

Ilaplahrim, (Uophjihom) and J'lithimcama (Trilh) (fig. 210), but various other genera 
aru tuowii; the principal ones may bo frroupurt as below: 

l ' S^w" 1 " ^ of , a j M i om « l *'RU>entcd ; ono daw to each 1ar«w Protopbphora. 

r™t(>iii>rp»rtofabdomcnnulsP!ro]oiite(l.... 2 

\Cw S!!f2 <lifl< \' Ktly «T mM i v™*^ Mea rather large .' '. \ \ Mmpkpton. 
\eital apertures nearly or quite contiguous , 3 
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3. One claw to each, tarsus; ventral apertures slightly separate Boploderma 

Three claws to each tarsus; ventral apertures contiguous Phthiracarm. 

Most of our species, aaJT. sphaerula (Jig. 209), have a smooth, shining dorsum, with a 
few hairs; but one species, JT. gran-data Banks, has a very rough dorsum. The char- 
acters of the species are not as easily observed as in Oribatidaj, and there appears to be 
considerable variation in. size in the same species. 

Family LABIDOSTOMMATIMI. 

This family contains but one genus, Labidoslomma (figs. 231, 212), a few species 
of Which are found in Europe, Central America, and Oregon in fields or among fallen 





no. ail.— LabUostamma cormita. 
(Original.) 



Fig. 212.— TjabldOHfomma eor- 
nuta, venter. (OrJginnl.) 



leaves. The mandibles are very large and prominent; tho coxas are all approxi- 
mated; the tarsus I is short and ends in two claws, while the other tarsi aro much 
longer and end ill three claws. The genital and anal aporturcH aro largo and clnso 
together. The body is rather elongale, depressed, yellowish in color, and without 
eyes. Their general appoaranco is that of a JParasitva, but thou structure shows thny 
are closely related to the Oribalidae. Trouessart put them in the Gamasidoe, Canes- 
triniaudothorshaveplacedthemiiitho Oribatidu?, Oudemans made a family for them, 
and some think they tihould torn a separate suborder — fitomatostigmata . They wero 
first describod by Von Hayden as Panoplia, and later by Oancstrinias MroMia, bolh 
names being preoccupied; Labidoslomma of Kramer is available; later Oancstriui 
proposed NicokCiella, and this name is used by some writers. Jiwing describod our ono 
species as a now genus, Ccratoacarus. Tho few known spocies show more or less 
plainly a pit on each side of tho cephalolhorax, from which arises a hair or brisllo; 
but it is doubtful if this is homologous with the pseudcfltigmatic organ of the Oriba- 
tidce. Their habits and immature stages are unknown. Oudomana lias found that 
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the stigmata are on the underside of the mandibles. He also found living unhatched 
eggs within the body of the dead mite. Similar cases are known in the Oribalidse. 

Superfamily SARCOPTOEDEA. 

Family TARSONEMID2E. 

This is a small family, but of much biological and economical interest. They are 
soft-bodied mites and in some ways resemble the Tyroglyphida, but the females 

differ from them, as well as from all other 
Acarians, in having between legs I and II 
a prominent clavale organ of uncertain use. 
The mouth parts (fig. 213) are formed for 
sucking, and the mandibles are very slen- 
der and needle-like. The palpi are mi- 
nute and barely visible. There are trachea 
which open on the ventral surface near 
the base of tho rostrum. The logs are short 
and composed of five or six joints; the an- 
terior tarsi terminate in one claw, the others 
usually havo two claws and often a sucker. 
Tho posterior paire of legs are quite remote 
from the ant erior pairs; in the males of Tar- 
soncmus they are almost at the tip of the 
body. In some species the abdomen shows 
traces of segmentation by tho presence of a 
few transverse lines on the dorsum. The 
anal opening is at the end of the body. 




(Au- 



l'io. aid. — Bo.ik unci claw ot Puhcul/udet. 
tiler's illustration.) 

The genital opening in Ttmanemm is a small, elongate aperture near the hind coxa, 
Tho body and legs are provided with a few simple hairs. In several genera of the 
family, notably in Tarsone www, there is a marked difference in the structure of the 




Via. 21\—PnHculnides iKnftiroMit- F»- 
Biiilo. ( Vulhor's Illiistialion.) 




Fio. 215.— Pediculotdea ventrtcoaw 
Malo. (Author's Illustration.) 



si'xos. In the malo Tursoncmua t ho body is much short or than in the female, and the 
hind l(>gn nro thick mid heavy and ond in a very large claw. In the female tho hind 
li-p tu-o wry slender and delii-.it o, and terminate in two long hairs, one of thorn often 
«s long na tho enliro kg. In tho mature female of Pedicuhidea (fig. 216) the abdomen 
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becomes enormously swollen, so that it is 20 to 100 times greater than the real of the 
body, the whole animal appearing as a white spherical grain, with a tiny scar on one 
side. The male of Pedkuloides (fig. 216) has almost no abdomen at all, Ihp body bring 
very short, and angulate behind. The head in this, genus is almost a distinct poilion 
of the body. Brucker has studied the anatomy of Pediculoides. There is a largo stom- 
ach, connecting to tho mouth by a slender oesophagus; to the lattpr is attached a blind 
pharynx. He found no anus (but I believe one exists in Twgonemux), the intestine 
ending blindly near the tip of the body. Tho genilal opening is at tho tip of tho body; 
above it is a short spermatheca. In the females there are a pair of air reservoirs in 
the front part of the body; behind them are tufts of tracheae, which, when the female 
becomes swollen by eggs, extend into the swollen pari. 

The TarsonemidiB have not long held any one position in the system of Acarina. 
They have been associated wilh Oribatidm by several writers, and Bcrleae has recently 




Fra m.— Pediculoides vend icoms: Gravid femalo. Flfl - M-~SUcrojitci carnca end 

(Adopted ftom Biucfcoi.) <tow - (°rf6toaU 

elevated the family into one of the principal groups (IleferostigmaU) ol the order. 
The dimorphism in certain forms seems to suggest affinity to the Tyroglyphidae. The 
family was unilcd to the Cheyletidre by Trouessart , and some have followed him, 
but most later aulhois consider it distinct therefrom and moro allied to tho Tyro- 
glyphid£e. Oudcmans has elevated it into an order under the name Trachi>losti«- 
fliata, and a few other acarologists follow him. In any location it is an isolated 
group. The family can be divided into two subfamilies, as lollows 

1. Hind logs of femalo end in claw and sucker, in male hind legs shorter than 

thiid pair 1'edicuioidin^. 

Ilind legs of female end in long haiis, in male hind legs about as long as third 
pah- TAnsoNr.MiN.tfs. 

In the Pediculoidinso are Iwo very distinct genera; others have been mado by 
subdividing Pedieulendcs. 

1. Mouth parts terminal and distinct redieuloiiks 

Mouth parts hidden by a cephalic process 1'igmeophorut. 
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Fig. 218. — .Tarsonemua pallidus. (Author's illus- 
tration.) 



In 1850 Newport gave the name Heteropus ventricosus (fig. 214) to a mite found on 
the larva of a wasp. Since then similar mites have been found on various insects, 
both alive and dead. The generic name was preoccupied, and was changed to Ped- 
iculoides 1 by Targioni-Tozzetti in 1875. The species haa become of much economic 

importance, since it is frequently para- 
sitic upon injurious insects. The abdo- 
men of the pregnant female (fig. 216) 
swells to an enormous size, this being 
due to the development of the eggs. 
These not only hatch within the parent, 
but obtain their entire development there, 
and issue as sexually mature males and 
females. These may wander about for a 
time on the body of the mother and soon 
pair. The body of the male (fig. 215) 
ends in a broad sucker, wherein is situ- 
^/ l LA ated the penis. The tip of the female is 

<\ I £>v\ grasped by this sucker. P. ventricosus 

Newp. occurs commonly in this country, 
and another species has been found 6n the 
Iarvse of scolytid beetles. Prof. Herrera, 
the Mexican entomologist, endeavored 
without success to breed a Mexican spe- 
cies to kill the grubs of the cotton-boll 
weevil. Some species with a more dis- 
tinctly segmented body and with short 
legs have been placed by Reuter in a 
new genus — Pediculopsis. One species, P. 
dianthophilus Wolcott, is a. serious pest to carnations, and the principal agent in the 
distribution of the "bud-rot" of these plants. The mites burrow down inside the 
buds to feed on the tender tissues within and, going from bud to bud, carry the 
spores of a fungus which produces the rot. In this species the gravid female is 
egg shaped and not spherical. It is closely related 
and possibly identical with the P. grarninum Reuter 
of northern Europe, which occurs on grasses and is 
said to be one of the causes of "silver top." Some 
species of Pediculoides commonly attack the injurious 
insects of grain, as the grain moth, Isosoma, Merornyza, 
etc. Thus it happens that if grain infested with these 
insects, upon which there are numerous Pediculoides, 
is used while fresh for straw, the mites, finding their 
natural food drying up, must leave the insects and 
hunt for other food. If this fresh straw is used, as is 
often the case, for mattresses, the mites crawling 
through the ticking, attack the sleeping person, and 
cause innumerable pustules whose intolerable itching 
induces scratching and consequent sores. This der- 
matitis was for many years a puzzle to physicians, 
but was connected with the mite by Dr. Goldberger, 
and Prof. Webster 2 has brought together a considerable 
number of cases where Pediculoides has been troublesome. So minute are these mites 
that they are practically invisible, and the disease caused by them was sometimes 
attributed to the injurious insects of the grain. 

^Lats Filippi, 1865, is older, but this name is fortunately preoccupied 'by Hagen in 1853. 
2 Webster, F. M. A Predaeeous Mite Proves Noxious to Man. (Pediculoides veniricosus Newport.) 
U. S. Dept. Agr., Bur. Ent., Ciro. 118, 24 p., 13 fig., Apt. 23, 1910. 




Fig. 219.— Tanonemus lalus: Fe- 
male. (Author's illustration.) 



THE ACARINA OR MITES. 



107 



In various parts of Europe similar species of mites have caused similar dermatitis. 
Laborers Carrying sacks of grain or working in the fields were attacked by mites, caus- 
ing an eruption somewhat like nettle rash; this was called "grain fever" by the peas- 
antry. In Hungary Geber records a mite, which he called Chrithoptes monunguicu- 
losus, attacking men handling barley and causing an irritating inflammation of the skin 
so severe as to force the men to leave their work. Kramer also observed the mite 
under the same conditions. In France Lagreze and Robin have recorded similar 





FlQ. 220.— Tarsonemus latus: I " IQ - 221 -~ Tarsonemus, side view. 

Male. (Author's illustra- (Original.) 

lien.) 
cases, attributing the disease to Pediculoides tritiei Lagreze. Various other cases are 
known from Roumania and Russia, so that this mite probably causes trouble in all 
grain-growing regions, and can only be eliminated by destroying the insects that 
commonly infest grain. In our country these cases have been confined to the Eastern 
States. If the wheat is thrashed immediately after harvest and directly from the 
field, the injurious insects will be largely destroyed, and there will be no damage from 
Pediculoides; however, it is not advisable to use fresh straw for mattresses. 





Fig. 222. — Podapolipus, male venter; female, 
replete, side view. (Original.) 



Fig. 223. — Pigmeophorus america- 
nits, from above, and tarsus on 
larged. (Author's illustration. ) 



Several other species have been assigned to this genus which feed on grain and 
grasses. One would suspect that they would fall in a separate genus, for which the 
name Siteroptes Amerling is available. One is P. tritiei Lagreze, found in wheat heads; 
another is S. cornea Banks (fig. 217), abundant in deformed heads of some wild grasses 
in Colorado and New Mexico, where it produces a "silver top.". 

Pigmeophorus (figs. 223, 224) is closely allied to Pediculoides. It has a migratorial 
form, which in one case was found on a mole and in another on a fly. We have ob- 
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served a species in this country attached in some numbers to a fly, Platyenemis imp®, 
feeta. Other species have been found on the wings of the house fly, and attached to 
thvips, apparently in migration. The singular genus Podapdipus (fig. 222) of Eovolli 





Fra. 221,— PlgmeupliDTUi amcrfamiM, from 
below (Author's illustration. ) 



Fig. SB&.—Scttlacarus amcrtcanus, from below, 
and claw. (Author's illustration ) 



and Grassi has but three pairs of legs; the female on hatching is similar to the mnlo 
figured (fig. 222), but has a long bristlo at tho tip of the body. After pairing she molts, 
heroines tumid, and loses her legs, but retains a pair of clawlike processes in front by 
which she holds to tho host insect. They occur under the elytra of tenebrionid booties 
in South Europe and Africa. Tragardh Tedescrihcd the genus under the name of 
Pimtlobia. 
In the TmraonoiniiMo there are also two x&ry distinct genera: 

1. Hotly broad, nearly circular, hiding the mouth parts and greater part of 

legs Sew taearm. 

Dody clous?ato, month parts terminal; hind legs in male thickened, in female 
with two terminal hairs Ttmonenw. 

The hpecies of Tarsorumus (fig. 221) affect various plants, sometimes producing galls 
upon them. They live in colonics upon the loaf or stem at the base of flowers, or in 
the culms of grasses. One species, T. oryzse Cauestrini, in- 
fo'tls rice in Italy; another, T. culmicola Reuter, produces 
■'mlver top" in certain grasses of Finland; a similar form, 
m educes the same appearance in some grasses of New Mex- 
ico. One grass stem may contain several million mites. 
Another BpecieH ( T, pellucens Greon) does considerable dam- 
ago 1o toa in Ceylon. Tryon has described a species, T. 
ammae Tryon, as injuring pineapples in Australia. I have 
diwribed one, T. lalus Banks (figs. 219, 220), which causes 
galls on tho main shoots of mango plants. Another species, 
T. pallidus Banks (fig. 218), has been found on various green- 
house plants in this country and sometimes causes great 
damage to the flowers. Michael has recorded a species, 
T. bancrqfli Michael, as the cause of serious damage to sugar cans in Queensland. T. 
eanealeinu Mondial produces small, rounded galls on several European grasses; T. 
epiriftz Motchal forms elongate swellings on oats. 2*. ipewipts Hirst injures sugar cane 
in tho West ladies, attacking the stem and giving entrance to injurious fungi. T. 




M.—Impartpri sp 
(Original.) 



THE ACARINA OE MITES. 



109 



waitei Banks attacks the growing terminal twigs of peach trees and turns them into 
elongate, blackened, and distorted galls with many small lateral twigs and leaves 
growing from them. But few remedies have been proposed for these mites. A mix- 
ture of powdered sulphur in soap and water has been suggested for one on sugar cane. 
Picking infested parts has also been recommended. 

The genus Tarsolarkus Thor is very similar to Tarsonemus, but has a pulvillus 
between the tarsal claws, and the body is slender and clothed with bristles; it occurs 
in moss in northern Europe. The curious genus Scutacarus (fig. 225) has a migratorial 
nymphal stage much like the hypopus of the Tyroglyphidse. This stage has been 
found on bees and ants. The adult occurs on plants and among dead leaves. Amer- 
ican species have been taken from bees of the genus Apis, Halictus, and Nomia 
Berlese describes several species from ants. 
He has divided the genus into three genera, 
as follows: 

1 . Leg I without claw Diversifies . 

Leg I with a claw. 2 

2. Leg IV without terminal caroncle. 

Scutacarus. 

Leg IV with terminal caroncle.. 

Import-peg. 

Most of the few known species remain in 
Scutacarus. This genus ^7as first described 
by Gros in 1845, and renamed Disparipes by 
Michael, who did not know of Gros's paper. 
The species of Imparipes (fig. 226) have 
little resemblance to ordinary mites. 

Family TYROGLYPHID.E. 

The Tyroglyphidse ("Sarcoptides detri- 
coles" of Megnin) is not a large family of 
mites, but many of them are of considerable 
economic importance, since several affect 
stored foods and the roots and bulbs of living 
plants. They have been known to natural- 
ists from the time of Linnasus. In the adult 
condition they are usually free, but during 
one stage of their life, known as the hypopial , 
they are attached to various insects and 

sometimes small mammals. This hypopial stage, or hypopus, is a migratorial condi- 
tion; the mite during this period takes no food, so it is not a true parasite. However, 
in some cases where they occur in enormous numbers they may injure the insect, 
owing to their weight or position. 

The Tyroglyphidaj (fig. 227) are pale-colored, soft-bodied mites, devoid of tracheae, 
usually with prominent chelate mandibles, small palpi, and moderately long legs end- 
ing in one claw and often a sucker. The body is about twiceas longasbroad, and broad- 
est behind the middle. There is commonly a distinction between the cephalothorax 
and abdomen. There are no eyes (unless certain organs in a few hypopi and in Car- 
poglyphus are eyes). The dorsum bears a few, mostly long, hairs, and the legs have 
scattered hairs. One hair near the end of the penultimate joint of legs I and II is 
very long, and there is usually a clavate hair near the base of the tarsi of legs I and II, 
which may be a sense organ. It is always in this position, although authors sometimes 
figure it as arising from the preceding joint. On the venter are two apertures; the 
genital is usually elongate, and situate between the hind coxa?, and there are often two 
U-shaped marks each side of it, known as the genital suckers. The anal opening is 




Fiq. 227. — Tyroglyphus sp. (From Marlatt.) 
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Tig. 228. — Hypopus of a Tt/roglypltus, from be^ 
low. (Author's illustration.) 



usually much before the tip of the body; it is often but an elongate slit, with a sucking- 
disk each side. In Glyciphagus the openings are much larger, and the genital some- • 
times occupies the entire area between the coxse. 

The internal anatomy of the Tyroglyphidre 
has been carefully studied by Nalepa and 
Michael. The digestive system is of the usual 
type; the ventriculus is veTy large, with two 
short cceca, the colon ia globose, the rectum 
very large and open close to tip of body. 
Behind the anus is a small opening — the 
copulative aperture. In Glyciphagus the 
bursa copulatrix projects externally in a 
small cone. So in the Tyroglyphida? as in 
the Analgesidse, copulation is not performed 
through the vulva, but by this special open- 
ing. This.opening leads to a receptaculum 
seminis, which connects by a small duct to 
the ovaries. The nervous system is chiefly 
concentrated in the very large "brain" which 
surrounds the oesophagus. The most power- 
ful muscles of the mite are those attached to 
the mandibles, the legs, and the stomach. 
As a rule there ia little difference in size between the sexes, but Michael has de- 
scribed one form with the male not half as large as the female. In several cases there 
are well-marked secondary sexual characters, such as the enlargement of the first or third 
pair of legs in the male. In. some species the male . 
has two little suckers on the hind tarsi; in others 
there is a curved plumose bristle on the basal part 
of the front legs. The transformations of theTyro- 
glyphidse are among the most marvelous of the 
animal kingdom. All Tyroglyphidse (except Gar- 
poglyphus) appear to lay eggs, which are scattered 
haphazard over the infested material. The young 
on hatching have six legs, and, molting, obtain 
two more. Thenceforward their life-history may 
take the simple and direct path to the adult con- 
dition, but often it passe sthrough what is called a 
"hypopus." This hypopus (fig. 228) is very dif- 
ferent from the creature from which it has devel- 
oped — the octopod nymph. Its body is hard and 
chitinous; there is no mouth-orifice and no distinct 
mouth parts. The legs are short and ill-adapted 
to walking. On the ventral surface of the body 
near the tip is an area distinct from the general 
surface and provided with several circular marks 
or sucking disks. By means of these sucking disks 
the Hypopus attaches itself to an insect or other 
creature and is transported to some other locality, 
where it may find a suitable breeding place. The 
Hypopus is thus a stage in the life of Tyroglyphus for the purpose of migration. 
The Hypopus, on finding a suitable locality, molts into an octopod nymph, which will 
feed- and develop into an adult mite. The causes that will induce a nymph to trans- 
form to a Hypopus are not known. Megnin supposed that the dryness, of the air or 




Fig. 229. — HistiostoTna americana. 
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*b scarcity of food wre necessary causes. But Michael has shewn that hopopi oro 
duvelopod in. the absence of thoao conditions, and that He hypopus is the natural 
mid normal moans of distributing the species. There arc two typos oi hypopus: mast 
of thorn wo provided with a plate oi Bucking diaks fitting them to cling to the smooth 
aufcce of an insect. A few, however, called the "homopus " type, do not have tho 
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Eto. 530.— Beat of JBeJfoaWflta 
amotani. (Author's illos- 
tration.) 



Bia. iralv— I/eg I, and Up at mananjlo oi KfeKo- 
stomo umtrtawa. (Author's SUustwMon.) 



ptete of sucking disks. They are fitted for clingingto the hairs of small mammala, and 
for this purpose there ia a longitudinal groove on the ventral plata, and each sMoof the 
groove a broad, rawed, striated surface that may bo pressed against a hair lying in tho 
groove. In tho early days oi acarology the relation of tho hypopus was unknown, 
and Ifypopua stood for a separata gertcrg, allied more to Otmasm than to fyroglyphue. 
Tho history of the discovery of ita relationship is replete with interesting details. 
Duges in 1834 wondered if Hypopus was not 
a larva. Ia 1844 Garvais placed -Gj/popwa 
as a section or subgenus of Tyroglyphus, but 
not doubting they were mature creatures. 
Dujardin in. 1847, after a, close examina- 
tion of the mite, decided that Hypopus 
was on immature migratorial form of Gama- 
ws. In 1808 Claparodo bred various tyro- 
glyphida and noticed that, certain nymphs 
when they transformed did not produce 
the adult Tyroglyphus, but a Hypopus. 
His observations wore correct, but Ids con- 
clusion that Hypopus was the male oi 
Tyroglyphua was erroneous. About ^ the 
same time Bobin and Fnmnsa published 
a paper in which tboy described the true 
male of Tyroglyphus, thus showing that 
Hypopus was not the male Tyrogtyphw. 
In 1878 M4gnin published a famous work 
on the hie history °f Tyroglgphus rostro- 
motel Ufeoin, in winch he proved that Hypopus was a nymphal orm oiTyr*- 
ghfphw, duo, he supposed, to the dryness of the ataasphere or the aek of food. 
Murray in 1876, in investigating the subject, came to the amdiium i\mtllyf>°pi>i 
was a ferocious parasite which devoured tho entire internal anatomy <* ** ««*» 
and thou left the cast skin in search «I ireah w HbB« xn IfO a^eptod ^ ■ 
interpretation, in considering Hypcpus ^ 'Wmg dress ' o ify*g lyp fa£l» 
1S84 Michael went carefully over tho whole ground, confirming tho facte of Vipuu 

88854°— IB 8 




Fia. 2J8.— algiiphnf^ oftssw. 
lllustmllon..) 



(Author's 



112 



.REPORT 108, V. S. DEPARTMENT OF AGRICULTURE. 



but holding thai the hypopus was a natural stage in the development of most ii not 
all tyroglyphi. 

From an. economic standpoint the Tyroglyphidse aro one of the most important 
groups of mites, but owing to their small size and pale color they have often been 
overlooked, and the damage accredited to some larger mito or insect that happened 
to be in the material. By their rapidity in breeding they make up for their minute 
size, so that foods, such as flour and sugar, are often so badly infested that the whole 
masq of the substance appears to be in motion. Dried fruits, dried meats, and grain 
in mills are, perhaps, most seriously affected by them. Their frequency in cheese 
and sugar has won them the names of "cheeso mites" and "sugar mites," while the 
disease known as "grocer's itch" is due to their presence on the hands of persons 
handling infested products. A list of materials attacked by tyroglyphids would in- 
clude cheese, flour, sugar, hams, dried meats, hair in furniture, mattresses and pillows, 




3fiQ. 233.— ZaM(Zop!tori!S ac(- 
minus: Molo. (Original.) 




Fio. 234.— QiTfoglnplats pamHtawm: Male. 
[Author's illustration.) 



grain in mills, cereal foods, many drugs, wine, dried fruits, jams and jellies, feoods of 
many kinds, bulbs, roots of plants, mushrooms, feathers, hay, refuse in nests, scale 
insecte, pinned insects of the entomologist's collection, and even the human empse. 
Some spories aie, however, of little economic interest and occur in the nests of 
mire, niok>9, and ants, in decaying bark of trees, in sap from wounds in trees, and a 
few aro attached to certain insorte. The species of Monieziella do somo good by 
lending on scalo insects. Tho "bulb mite" or "Eucharis mite," Ehteoglyphu 
hyaeinlM Boisd., has long boon a, prominent enemy to hothouse cultivation. It bur- 
rows into tliu healthy lissuo of bulbs and roots, thus giving entrance to destructive 
fungi and bacteria. This ia the species infesting Bermuda lily bulbs, and it has boon 
shown that an allied species does great damage to the roots of the vine in Europe. 
Another specips causes injury to the stems of carnations. Still another Rhizoglypltv* 
has beuu found to eat through the grafting wax on grafted plants, bore beneath (he 
bark, and thus prevent the union of graft and stock, Tho mushroom mites, both in 
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this country and in Europe, are prominent obstacles to successful mushroom culture. 
Cellars apparently clean in. the beginning of the season may bo bo badly infested by 
Christmas that crops we impossible. 

Itis a difficult problem to destroy tyroglyphids. Since they havo no trachea?, they 
ae not very susceptible to fumigation, although Borne of them will succumb to pro- 
longed tieatment. Ilowers of sulphur and carbolic acid are, at times, of much use; 
but in many cases destruction of the material attacked is the only remedy. Since 
many in the bypopial stage are carried by flies, it is advisable to have the windows 
aseened in all factories -where cereals, drugs, dried meats, and fruits are prepared. 
When very abundant the tyroglyphids are attacked by various prcdaceous mites, 
chiefly Cheijletw and Parasitua, which greatly reduca their numbers, and in some 
cases entirely destroy them. 

Various species have at different times been recorded as temporarily parasitic on 
man, causing itching and soreness of skin. Persons handling infested products are 
apt to become attacked, but the mites soon disappear, as they can not breed on the 
skin. 

Most of the Tyroglyphidas differ but little in general appearance, and the characters 
that separate species are often few and minute. The family is usually considered to 
have affinity to the Sarcoptidaa and Analgesidas, but there is more resemblance to the 
nymphs of the Oribatidos; in fact, oribatid nymphs havo been described as Tyro- 
glyphidas, and vice versa. The Tyroglyphidse have always been kept as a separate 
group, either as a family, or as a subfamily of the Sarcoptida. Four groups, which 
may be considered subfamilies, have usually been recognized: Q-lytAphagus and its 
allies, Mstwaloma, Trichotarsua, and the TyroglyphuA group. Most of tho spocies 
belong to the last group. The principal genera may be recognized from the following 
table: 

1. Mandibles not chelate, but elongate and toothed below; body without long 

hairs; palpi enlarged at tip, and provided with two divergent bristles. . 

EistiastoTM. 
Mandibles chelate; palpi not enlarged at tip, not with the two bristles 2 

2. Dorsal tegument more or less granular; claws very weak, almost invisible, 

some hairs of body plainly feathered; ventral apertures very large . .Glysiphagus. 
Dorsal tegument not granular; claws distinct; no prominent feathered hairs; 

ventral apertures small 3 

3. No ckvato hair on base of tarsi I and II; no suture between cophalothortoc 

and abdomen; no euoking genital disks; tarsilong 4 

Aolavate or thickened hair on base of tarsi I and II 

4. Body without bristles; tarsi without long apical hair, hut one at tip of pre- 

ceding joint; a medial frontal projection over mouth parts; genital open- 
ing large, penis slender, curved Chortogli/plms. 

Body with bristles, no long bristle at tip of penultimato joint of legs , 1 

5. Legs with spines; abdomen very bristly above - - - ; .ITenaa. 

Legs without spines; living on bees or m their nests TnAotarsus, 

6. The bristle on penultimate joint of legs arises from near tho middle ; nosuture 

between cephalothorax and abdomen Carpoglyphus. 

The bristle on penultimate joint of legs arises from noar tho tip ; a euturo be- 
tween cephalothorax and abdomen ; ■ — ' 

7. Cephalothorax with four distinct and long bristles in a transverse row above; 

tarsi I and IT about twice as long as the preceding joint ..... .Ti/rpnhjpkw. 

Cephalothorax with but two long, distinct bristles (bemdosthe rront.il pair), 
but sometimes a very minute intermediate pair; tarsi I and II often 

short ;--V7 9 

8. Tarsi with some stout spines; caronclo absent u'„';^,-,}ia 

Tarsi without spines; caroncle present. ..—.............-.■■■--.- ■ - - ■ - *«™*« '«'«■ 

9. Body very slenSer; f!ho hind pairs of logs about their length behind the ^f^^ 

Bod^robuflt;' the hind pairs' of iegs but Utile boy'ond the" 'front "pai'rs.'.A/iwoy^Atw. 
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The hypopi of the various genera, as far as known, can be separated by the following 
table: 
1 A »air of clasping organs on venter near tip oi body, margins not sharp- 

' Wd f. :-■•: LaMoplma. 

No clasping organs, but an area of suckers. ................... . . . . . . ... ... % 

2, Anterior loraend in very large claw; margins of body not sharp-edged.. JV«ftotar««. 
' (flaws small or of normal sriee ■--■,-,■■•. — :: ± 3 

3, An oyclifco spot each side oi anterior part of body Hietwgaster, 

' No such eyefike spots z-" m i m :"V-u"X'"i Vr • . * 

4, Venter behind with a inibmaJgM crescentw plate; tarsi rather Jong. Menem. 

" ' 5 

' the tarsi; hind legs often bent Jbrward. .Eistiostoma. 



No such cioBcentic plate. 
5. Legs very slender, esper- 



6 



Logs much Bhortcr, the tarsi cot slender.... .. .. . 6 

6. Five pairs of Buckors in the plate arranged 2-2-4-2. . ............ .^leurdbw. 

Sudcers not in such ariangamant, XhaoohnJnu and Tiiroal, m hu* 



.Bhvsoglyphvi and Tyrogh/phus. 




Its. 23S. — AtonMttt Jaime: a, Venter of malo; 
6, leg I uf imlo; e, palpus, i, tamis IV of male. 
(AutWa IUinlratiou.) 



Ha.ai— Ttrogli/plMsttiitnat: Famalo. (Author's 
JUnstmtion.) 



About five species oi mthstoma aro known from the United States. They differ, 
in length of loga and in ekapo of body. Some occ ur among doad leaves, others under 
bark with decoying matter. Thoir hypopi are often vory abundant and have vary 
slender fegp. Tie hypopial stage of one (H. muKanaa Koch) is often attached to 
boiiRoffies; another species, JI. amttiamwn Banks (figs. 229, 230, 231), was taken under 
bark, which was also infested with a Ehkoghjpku. This species has a number of 
lmmiw on the dorsum of the body, and upon the summit of each is a small hah. In 
Europe one species Hvcs in mushrooms and spreads a disease that causes the decay 
of the pileua. Nearly all the species occur k decaying material, but Jensen has 
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rgcat&ed. that one speciea (H. berghi Jensen) lives paresitically in 1Kb egg capsule of a 
home-leech in Denmark. T?rom the egg hatches tho six-legged larva, which soon molts 
into the nymph. TIic latter devours the embryonic leech and then passes into a hypo- 
pim. This escapes from the capsule, 
attaches itself to an insect, and, on. 
reaching suitable locality, molts into 
afuH-grown nymph. Tho latter cuts 
through tho capsule, enters, and 
there transforms to tho adult mite. 
Here reproduction takes place, and 
the life cycle begins anew. One 
species, B. taf sails Bonks, heua bees 
found in the nests of rate in Cali- 
fornia, and the hypopial form at- 
tached to the rat fleas. 

The genus Glydphagus does not 
appear to he as common in this coun- 
try as in Europe; possibly owing to 
their minute Bize they have not 
been collected. A few species, of 
rather modest appearance, aTe 
known to me. One (fig. 232) has 
long plumose hairs on the body, and 
was found in seeds. In .Europe sev- 
eral species appear to be common in 
houses and other buildings. Some 
speciea arc provided with many 
broad scalelike hairs. In all the 
forms the skin is finely granulate, 
which character serves to distinguish 
it from all other tyroglyphids. The original species of the genus (as indicated by 
the name) and some others have bocn found in sugar. Tho mites sometimes spread 
to the handa o£ those handling such materials, and produce a skin disease known 
as "grocer's itch." Michael has described two remarkable forms which he discovered 
in the nest of the mole. The body is broad, flat, and the margins crenulate and 

provided with spines. They do not 
occur in deserted neste, but their 
relation to the mole is unknown. 
They may, perhaps, form a distinct 
genus. 

The curious genus Laiidopkorus 
(fig. 233) has not boon found in this 
country. The genus was baaed on a 
hypopuB that is found attached to 
moles, Michael has worked out ite 
lite history, finding that the adult 
ismuchlikeG!^fflpterri«. Thomalo 
has several curious comblike projec- 
Piq. 238 —SHugliplui lyadnthi, side view. (Original.) ^^ j rom ^ under side of the first 
and second pairs of legs and some plumose brietles on the other legs Tho adult 
lives in the nests of moles. Another species occurs in the nests of enmrreU ^ and 
also on the equirrel. Chortoglyphw, is known from but one > species » J^™ 1 ^' 
C graciUpea Banks, which was found in tobacco infested by the curette beetle. The 
European species has been taken from old hay. 




Ho, 237.—: SlitsoQlvpTuM i*feoplap»*. (AuHior'B iuus- 
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Tijrofflyphus, the typical genua, is known in this country by 9 or 10 species, 3 1 
which are very common. One, a species in grain and stored foods, is T, amcrmnw 
Banks. Another common species is the mushroom mite, 2". Untneri Osbom (fig. 236), 
■which is very dose to the European T. hngior Gervais, tuthaving the bristles smooth. 
This species at times is very destructive to cultivated mushrooms, and once in a bod 
it is very difficult to eradicate it. Busck has given an account of experiments against 
it which servo to show tho difficulty of dealing with the pest. Severely infested beds 
should be destroyed, and perhaps if the earth was si earn heated (as is done for root- 
worms) the eggs would be killed. T. longior has the long hairs of the body distinctly 
phimoBp; it has been found in great abundance in barns and mills in Canada and the 
Northern States. Two species, 2 1 , brerieeps Banks and T. armipes Banks, have been 

taken from the dead larvce of insects, and several spe- 
cies have been found in ant nests. Dr. Pelt has de- 
scribed a species, T. heteramorphua Felt, which caused 
injuries to the stems of carnations grown in green- 
houses, and the Bame species occurs in other decay- 
ing vegetable matter. The third pair of legs are en- 
larged in the male. 

The genus Aleurobius has been used for a species of 
Tyroglyphua, T. farms De Geer (fig. 235), the male of 
which has enlarged frontlegs. This species appears to 
be well-nigh cosmopolitan and is most commonly 
found in flour, grain, and stored foods. The great en- 
largement of the anterior legs of the male is a unique 
character in the family. The body has a few rather 
short hairs. Cleanliness, window screens, and fre- 
quent handling of the grain will be the best prevent- 
ives for the protection of mills against this post, 
fumigation with hydrocyanic-acid gas is the best 
remedy, but it may be necessary to repoat the treat- 
3?io. sm,— Jiimfestelio sp.: Tomato, mont Beveral times, as it is a difficult matter to de- 
( Author's illustration.) Btroy these miteB. 

The genus Monuzklla (figs. 230-241) contains species that are predaceous on scale 
insects. Three species aro known from this country, two on Aspi&otus and one on 
Myl'duspis scales. Tt is not certain whether they feed on the living scale insects or 
only upon tho dead ones, but it is probable that they do both. They are fairly com- 
mon and undoubtedly do much good in checking the increase of these pests. 

To tho genus Rhiioglyphua bolong a number of species, found on the ground, in 
decaying matter, on roots of plants, and in bulbs. The body is slightly more pyriform 
than in most tyroglyphids, and tho species are of rather large size. We havo soveial 
species in tho United States. One of them is the B. hyaemOli Boisduval (fig. 23S) 
(ft. eehinopus Kumouzo and ftobin). This is the "bulb mite" or "Euchaiis mite" of 
the horticulturists and is responsible for an enormous amount of damage. It burrows 
into healthy Mump, thereby giving entrance to destructive fungi and bacteria. It is 
especially common in hothouses, where its ravages on orchids have long been known. 
No one appears to havo found a successful treatment. The best way is to burn the 
affected bulbs as soon as discovered. Some growers, however, secure good results by 
the following treatment: The soil of tho pota of infested plants is allowed to become 
dry; then the bulbs are taken out and washed in a solution of tobacco water and soft 
soap, with a small amount of washing soda. Then they aro sprinkled with freshly 
slaked lime and left for two days. Then they aro washed with tho same solution as 
before, to which a little petroleum has been addod. They are then repotted and 
often do well. Afr. Woods has ahuwn that Hub mite, when infesting Bermuda lilies, 
can not bo destroyed, but mm,-h good is accomplished by the use of commercial fer- 
tilizers and rotation of crops. A". rMeophagus Banks (flg. 2S7) is a similar form. 
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In Europe it has lately been prcn ed that this or an allied specieB does groat damage 
to the roots of grape-vines, and that it may be destroyed by the use of carbon bisulphid 
injected into the soil above the infested roots. Another spocies has been, found to 
eat through the grafting -wax on budded plants, bore beneath the bark, and so pro- 
vent the union of graft and stock. A species described by Biley, R, pfiylloraae, 
was supposed to feed on the Phylloxera, but it doubtless fed 
on the grape roots and is common on decaying roots and 
tabereinihe Eastern States. It may aid in the distribution 
of disease. 

The typical species of Carpoglyphw, C. pamdwum Her- 
ing (fig. 234), has been found on dried figs in California 
end elsewhere, on dried apples, smoked ham, and on ] 
of honeybees. It infests dried fruit in Europe. 

genus there is no furrow separating the cephalothorax and v - , 

abdomen. The position of the long hair on the tibia of legs \^_^/ 

I and II is different from that of any other tyroglyphid. ma. mo.— jmmteidto sp.: 
This hair is normally near the tip of the tibia, but in this Mandibio and venter, 
genus it arises from near the middle of tho joint. There are (Author's illustration.) 
only short hairs on the dorsum of the body, but at tho tip are two long haira each 
side. It is claimed that the female is ovoviviparous. 

One Bpecies of Histiogasler (fig. 242) is known from Arizona, where it burrows 
in the decaying stems of alfalfa; a similar species in Europe burrows in the stems 
of reeds It is not certain whether they attack healthy tissue, hut from the near 



urn Her- . 

£2 \ o'o / 





Fia. 241. — MmtezieVa sp., 
from San Joso scale. (Orig- Titt 2&.~Iliattoiiarter xytophnga 

Jnal ) (Original.) 

relation of the genus to Khizoglyplus it is probable that they do so, and thus give 
entrance to destructive fungi. The hypopus of EistiogaaUr has a. glassy oyolike 
spot on each anterior side of the body; there is no evidence that it is an organ of 
vision. The species of the genus Trielmtatswi (formerly Triekodaefylus) are peculiar 
in that they occur in hypopial form on bees. They have a broad body, without 
division into cephalothorax and abdomen, and provided -with a few short hairs. 
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Two spec ios, T. xylocopae Donn. (fig. 243) and T. osmiae Dufour, are common in 
Europe and both have been recorded from this country. The adult of one species 
■was found in the bee's nest, and has much the appearance of the ordinary Ityrogfypfciw. 

Some Bpeciea of Tmhotccrsus occur in the basal ah- 
dominal cavity of certain old-world bees (Koptortiio- 
soma) in association with the Paragreenia mites. 
They probably do not feed on the beeB, and their 
relations to the Paragreenia are unknown. Oude- 
mans has divided the genus into several on very 
slight characters. 

Tho European genus Herieia is allied to Triehotaruu 
and is found in the sap flowing from wounds on trees. 
The European genus, Fusacarus, has a hard body and 
the raoutii parts are not visible from above. It has 
been taken from moles' nests. The genus Hyadem 
(Lmttmguta), found on marine algse in England, Heli- 
goland, and the Antarctic, is peculiar in having a 
Blender hook-tipped process near the tips of tarsi I 
and II. A new genus and species has been recorded 
as injurious to tho roots of the vine in Italy (Eetero- 
glyphus vitium J?oa), but it appears to be close to 
Ehizoylyplm, and probably is a synonym of it, 

Family OANESTRINIIDiB. 

This family, named in honor of the famous Italian 
actirologist, Giovanni Oanestrini, comprises only a 
few forms of very small size and parasitic on insects. 
They are related to the Sorcoptidee and also appar- 
ently to the Tyroglyphidee. The body is entire, 
although there is usually an indication of the transverse furrow on the dorsum. 
The legs are rather short, with few hairs, and terminate in a sucker like that of the 
Listroplioridae. The mouth parts are small and concealed in the rostrum j the man- 
dibles generally chelate. The palpi are simple 
and filiform. There are sometimes two suckers 
on tho hind part of tho venter for copulatory pur- 
pospB. The dorsum hears a few hairs or bristles 
and Rome longer ones at tip. Their lifo history 
has not been investigated. Most of the species 
occur on beetles, some under the elytra. One 
species that has been recorded from this country, 
Ifutdvarcoptet coedsvijus Lignieres (fig. 245), lives 
among tho eggs of Lepidosaphcs ulmi L. and other 
scalo insects. It foods on tho eggs or on tho scale 
and is thus very beneficial, but unfortunately not 
common enomrh materially to reduco the num- 
bers of those insect pests. It was first described 
from Ohio as Acorns malus by Shinier and also 
occurs in Europe. 

The principal genus ib Catmtrinia (fig. 244), 
of which various species have been described 
in Europe and Africa. Several undescribod species occur on lamcllicom and other 
Iwi-tles in this country. A large form, C. blaitophaga, occurs commonly on cock- 
roaches in Central America. I have described a remarkable Mexican species 



I'M. 243— Tikltolaiaus xylocopar 
Nymph, and Am/ enlarged. (Au- 
thor's illustration.) 




Fia. 244.— Cantmlnia ap.: 3?emalo from 
Mow. (Author's Ulustiation.) 
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with a T-shapud process in front of the body aa AcrotocaruS mirubUis Banks. The 
principal genera may be distinguished as follows: 

1 Tarai very shxart, endiiig in a long-stalked clavale sucker Jlenvisareoples. 

' Tarsi usually much longer Ikon preceding joints, ending in a pointed or lobed 

Bucker .......-.---.--*■•...----■-■»-*------•-■-•-**--■-■"•""■"■--■• * 

2 Male with anal suckers; cophalothorax with long bristles; tarsal suckers _ 

cordate; mandibles chelate , Cane&tnma. 

Male without anal suckers.. 3 

a Tarsal suckers cordate; mandibles with only one toothed jaw; genual aper- 
ture behind coxoa IV --- Linobm. 

Tarsal suckers lobed; mandibles chelate; genital apertures between coxro 

IV or in front of them Cohopteropfwffwi. 

Berlese baa dividod Canestrinia into four 
gubgeaera according to the family of the host- 
beelle. 

Fawtlt ANALGESID.ZE. 

vr ft. * ^. 

The bird mites (" Sarcoptides plumicoles " of 
i&gttin) form one of the largest and best-known 

groups of the Acarina. Since the specimens If y\ 

can be found on the skins of birds, collections / /i I « ' 

have been made in various museums, so that I jA * 

many species native to tropical countries are YtC f \ X 

described— a condition not existing in other A &\„j' 

groups of mites, except the IxodidEe. The J \jjf ^ K 

species in the United States, however, have 
been but little studied. The body of an anal- 
gesid (fig. 246) is more or less elongate; the 
skin is soft and transversely •wrinkled; in many 
forms there are finely granulated dorsal shields, 
one anterior and a longer posterior one; there 
are neither eyes nor stigmata; there is usually 
a distinction between cephabthorax and abdo- 
men. In front there is a conical projection, 
the rostrum; the upper part of this is known as 
the epistoma, and is continuous with the dor- 
sal surface of the body. Beneath the epistoma ^ m „i« 
are a pair of triangular simple mandibles, winch *«•.«. " £MglI ^]j 
often project beyond it. The mandibles are _ _ 
commonly chelate, and finely toothed at the tip. Below lie jura are a pur rf 
maxillas, which bear on their outer side the simple three-jointed palpi. Below this 
is the lower lip, and between the two is a ligula or tongue. The legs are common^ 
short and stout; they are arranged in two groups, the anterior pwrs close to .the mouth 
parts, the posterior pairs toward <he end of the body. From On* rawtm on the 
venter there extend inward chithums brown rodlike pieces, the epimera, which form 
a framework or skeleton for the attachment of muscles and support of tho legs ifie 
legs are of five joints, the last ending in a cup or saucer shapedsucker, caroncle(fig 
W), or ambulacrum, and sometimes with one or two claws. The 1*^^ 
hairs or bristles in a definite arrangement. The two hind paars * ^^f^™ 
tho sexes, and in the male one log is often enlarged or longer 1han the other sod used « 
claaper*. Sometimes there are projections or apophyses on tholegs. In some forms there 
isabackwardprojectionfvom some of the basal ^^^"^gSS 
processes. On the dorsum ore stiff bristle,, tho sue and arrange ^* <*™ J™ J 
good specific characters. The vulva *. situated between the .base* of J» ^ »* 
fourth pahs of cox*; it is usually marked by a curved line, wto* is termed the lyrn. 
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In the male there is a smaller U-shaped mark. The copulatory opening of the female 
fa however, a small aperture behind the anus. The anal aperture is a simple slit at 

the tip of the body. Each side of it in the 
male there is a circular mark or sucking 
disk; these are the mating or copulatory 
suckers. The tip of the abdomen is fre- 
quently of a different shape in the tiro 
sexes. In many genera the male abdomen 
is deeply bifid orbilobed at tip, while the 
female has the tip entire. In some forms it 
is more bifid in tho female. In some cases 
the tip is provided with foliaceous plates 
or lamella. In a few genera there are Wo 
forms of the male; in one the mandibles 
and anterior legs are enlarged. 

The development and life history of 
the bird mites are replete with, remark- 
able facts— facta which have puzzled in- 
vestigators for years, and even now not 
thoroughly understood. Tho egg is com- 
paratively large, elongate, and Blightly 
curved. The newly-hatched larvee have 
six legs, but in some forms apparently but 
four. It has been claimed that it is tie 
third pair of legs that is added when the 




Fig. Mfi.— An analgosid: a, Palpus; b, coroncto 
c, cplmora; 1, gonilnl oponlug; e, process; /, 
anal suokers; g, lobo. (Author's illustration.) 




larva transforms to the nymph. The nymph has the general form of the adult, but 
lacltH the genital organs. In certain erpecieB there iB a hypopial stage developed 
from tho nymph. It is distinguished from the nymph by the 
absence of mouth parts, and by having long hairs, instead of 
a claw, at the tip of leg IV. This stage has on the venter an 
aroa of sucking disks similar to that of the hypopus of the 
Tyroglyphidce. The adult male is developed from the 
nymph. But in tho case of tho fomale there is a passage 
form between tho nymph and the true adult fomale. It has 
been called tho nymplwl or copulating fomale (femmina ac- 
coppiata), for il is in this stage that pairing occurs. The 
male mates with tho nymphal female, but pairing is pro- 
longed for several days or until tho true adult is fully devel- 
oped within, this nymphal fomale. Pairing is performed 
through a small aperture behind tho anus and not by tho 
vulva, which latter is not developed in tho nymphal female and only appears in Hie 
adult. Tho oviduct opens by the vulva. "When tho true female escapes from the 
nymphal female, an egg, already of considerable size, is seen 
within her body. 

Tho Analgoadte live upon birds, feeding on the feathers, 
epidermal scales, etc. Thoy rarely do any damago to the 
birds, but are usually of service in keeping the skin and 
feathers cloan. They remain on the host after death, often 
leaving tho feathers and congregating on the skin. Although 
many of tho species are now known from but one host, there 
are some common forms that occur on a considerable number 
of birds, frequently of different genera. Likewise several 
species of mitus sometimes occui on tho same bird. One species is known to occur 
on birds belonging to five different families. However as a rule they do not spread 



I'm. 247.— Caronolo of Pftro- 
Bcftuj. (Author's Illus- 
tration.) 




Flo. 2 IS,— Tar ol Amiga: 
o, OUtnuuon process ; ji, 
tnrhiil proms'). (Au- 
thor's illustration.) 
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leadily, ami it has beeu no-ted that the species common on birds ol prey wo not like 
those found on the victims of these birds. Ewing has found that the mitee will live 
fw three days after removal from their host. 

These mites were for a long time kept in the genus Dermaleidtus Koch, kit this lias 
been shown to be a synonym of Aiwlges Nitzsch, 1818, Many other genera have been 
formed in recent years, and ft revision of the family by Canestrini, in " Das Tierreich " 
in 1809, includes 81 genera and 7 subgenera. Several, however, are based on very 
slight characters, and do not appear advisable. 

But few species have been recorded from t&ia cwmfey. Mi. Tyrrell anil Prof. 
Hflller described several from Canada, and Dr Trouessart has taken some from Amori- 





Fra. ZiO.—Pterolleiua sp. (near iellbatua), on 
condor. (Author's lllustiation ) 



FiG. 2X),—Hypodcia3 col- 
vmtmt, a s.tfig» of Faiml- 
iler: a, o, c, Epimaa. 
(Irani Kcllioott ) 



can birds in the Paris museums. Various classifications havo been made by d liferent 
iDBervors; Trouessart proposed a simple arr«U\gement of genera in three groups, aa 
follows: 

Analgesese: Anterior legs with spines; females with 1ip of abdomen entire. 

Genera: Amlges, Protalges, AnaUoptes, XoUdges, Megnmia. 
PterolicheS): Anterior legs unarmed; females with tip of abdomen entire. 

Genera- Freyana, IHerolidms, Prololichus, faeudaOoptes, Xoloplrs, J'tcr- 
onyaHas. 
Proctophyllodea?: Anterior legs unarmed , females with tip of abdomen divided. 

Genera: Proctophyllodea, Plerodeetea, Alloptea, Tterocolus. 

Oudemans 1ms proposed a new arrangement of tins group (which he calls Aparidw) 
based on the presence or absence of verliral hairs on the cephalothorax. By using this 
with, the characters previously known he makes 18 subfamilies. Theso verlical hairs 
are, no doubt, of valuo in classification, but can better bo utilized to dofiuo genen 
rather than as a primo divisory character in a superfamily. In some species thcho 
erect hairs are short and minute, so that they are easily overlooked. Two gonwu havo 
but one (a median) verlical hah- 

In the table following I have included all known from the United States and Canada, 
and most of the larger genera that are apt to bo found hero. 
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1. No vertical bristles on ccphalothoraai % 

A median vertical bristle on cophalothorax .Eiwtoftin, 

Two vertical hria flea on cephalothorax g 

2. Ambulacral caroncl&i flat, circular, almost aessilo . 3 

Ambulacral cavonclea bell shaped, on short peduncles; male without geni- 
tal diata •--• 6 

3. Abdomen of female not deeply cleft Avensoaria. 

Abdomen of female deeply cleft 4 

4. Legs III and IV of male subcqual in thickness 5 

Log III thicker than TV; lobes of female abdomen long Alhnalges. 

Leg IV thicker than TII ; lobes of abdomen very short, AlbpUs. 

5. Abdomen of male entire behind; vulva simply arched Proctophylkda. 

Abdomen of male cleft behind; vulva more strongly curved, horseshoe- 
shaped Ptendttta. 

6. Logs, especially the hind pahs, much thicker in male than in female. .McroKdma. 
Logs not noticeably thicker in male 7 

7. Peduncle of caronele is placed at tip of tarsi Rivoltima. 

Peduncle of caronele is placed before tip of tarsi Epidermocoples. 

8. Legs I aad II with a spine under one or two joints 9 

No spines on legs I and II 13 

9. Leg III of male without caroncles, thicker than leg IV Analges. 

Leg III of male with caroncles .. 10 

10. Leg III of mole thicker than IV, with spines on the tarsi Megnink. 

Leg III not dicker 1han IV 11 

11. Logs III and IV Bubequal in thickness, but III longer than IV Protalga. 

Leg IV thicker and longer than III 32 

12. Leg IV of malo without caronele XoMgw, 

Leg IV of male with usual caronele AnnUoptes. 

13. Hind legs of male not lengthened nor enlarged 14 

Some of the hind legs larger or longer than anterior legs 18 

14. Legs III and IV short, placed more under the body nearer to the median 

fine; front legs of malo with processes on some of the joints; body usually 

rather short -_ Freyam. 

Logs III and IV more marginal; frontbgswilhoutprojectionsinthomale.. 15 

15. Legs I and II of male very much larger and longer than III FaleuHfer. 

Legs I and II of male not particularly larger or longer than III 16 

16. Log III of malo much thicker than IV 17 

Leg III not much if any thicker than IV Bddlathywkia. 

17. Leg IV not noticeably larger than III 18 

Leg IV plainly larger than III Pseudalloptes. 

18. Epimora I in both sexes united to the sternum; genital disks usually 

approximate; tip of abdomen usually entire Thecarikra. 

Epimera I not united to sternum; genital disks usually wide apart; tip of 

abdomen usually bifid Pterolichus, 

10, Leg III of male much thicker than IV 20 

Lcglll o£ male not much thicker than IV 21 

20. Abdomen of male more or lean bilobed at tip; log III usually reaches behind 

the abdomen, and has no teeth near base Pieronyesw. 

Abdomen of malo entiro; log III usually does not reach, beyond end of 
abdomen, and has teeth on one of the basal joints Dermoqlyphus. 

21. Leg IV without caront'lo Xoloptef. 

Leg IV with caronele SyringoUa. 

In Preyann some maleB have one of the firBt or second pairs of legs greatly enlarged 
and elongated for the purpose, it Ls supposed, of holding the female. Sometimes 
tho enlarged log is on tho right side, sometimes on the left side, and to support it the 
stomal Hkoloton is much stronger and diiforontly arranged from that on the opposite 
side of tho body. This is tho only instance of asymmetry in the family. The hind 
legs arise nparer the middle of the venter than in other genera, and are very short. 
Two species, have been recorded from tbisi country, one, F. anserina Koch, on the 
snow goone, and the other, F. caput-medump Trouossart, on the booby. Tho latter 
npt'i'ies is sometimes over 1 mm. long, one of the largest species of the family. In 
Phrothvtm (fig. 258) the body is elongate and slender, the legs all of about equal 
development, and in both soxos the tip of the abdomen is bilobed, in the female with 
two stout bristles. There are distinct shields upon the dorsum. Two species have 
been found in Canada on various song birds. The genus AUanalgta (Pteroeolus) is 
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jcarcely different. Professor Haller recorded one species, A. graniJepianatus Ilaller 
(fig. 257) from Canada. 

In Proctophyllodes the body is also slightly elongate, and the legs of suhequol size. 
Hie abdomen, in the female ia bifid at tip and with two stout bristles; in the mole it 
is scarcely bifid and provided with two prominent foliaceous appendages. P. rcticuli- 
ja Trouesa. was taken on a California bird. 

In Rivoltasia (fig. 259) the Bpecies are rather short and broad, and all lr»gn of about 
equal size; the male body ia deeply bilobed at tip, each lobo provided with, a very long 
hair. They are very small species. Some occur on domestic fowls, and one ia found on 





Bio. 261. 



-ASapta mleroplaetfom and carotids. 
(Authoi's aiuslifttlom.) 



Ito. 2!Q.—Ana1ge> pusstrl- 
nus: romalo. (Author's 
niustrntiou.) 



pigeons. In Microlidms the epeoics are similar \o TihiolUma, but tho legs are shorter 
and end in distinct claws, and there are two hook-like projections each sulo of tho 
rostrum near its Up. Albptes (fig. 251) is similar to froctopfojllodcs, and contains 
many species occurring on tropical birds. _ , 

In Ptmli&w (fig. 249) the legs are all auboqnal in (rise. There is mm* variation 
in the shape of the body, which in the male is bilobed at tip and in tho fcmslo mom 
or less entire. It is a very large genus, and Ihne species are Jjuwu to occur m the 
United States. P. amnlmw Trouwarl has been taken on tho golden and DaM 
eagles; P. buMoM Canestrini on the godwtl and golden plover; and P. longmnhr 
Megnin and Trouessart on the barred owl. 

The genus Fakulifcr (formerly Faldger) has few specxes, but one of them, i. 
nttafti* Buchhok, presents several interesting points. The adult, stage differ* but 
little from the normal bird mite, except that there are two forms of tho nisle-uno 
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Fio. ZJ3.~Analge$ passeHnw: Ifelo. (Author's 
illustration.) 



lfra. 254. — Megninia tymlU. (Author's 
Illustration,) 





Fro. 255.— llcvnM* alMiiua. (Alitor 
Tyrrell.) 



Fio. 258.— PtenmiwmtymlH. (After 
Hallor.) 
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which, has considerable resemblance to the fomale and the other which haft Hcverul 
necondary sexual characters, the anterior pairs ol legs being long anrl heavy and Hie 
immovable finger of the mandibles being greatly enlarged and lengthened. Three 
is, however, an hypopial stage in the lite of tliis mile which has been the thomo of 
much discussion among acarologists for many years. This hypopial form was do- 
scribed in 1861 by_ Filippi as Ilypodeetes and by Mtzsch as ITi/podem* (iig. 250). 
gypodectei is found in various parts of the internal anatomy of birds, generally in tlio 
areolar and peritracheal tissues. It is of an elongate form, rounded in front and 
behind, and with eight short legs, two pairs in front and two other pairs toward the 
posterior end. There are no mouth organs, and Slosaralvy, who examined tli<» auat- 




Fiq. 257 AUanalgee giacilepinnatwi. 

lllastiatlon ) 



(Author's 



Fig. 2j&.—I'terodtclib armatus 
(Oiiginal.) 



omy, found no internal structures save a few muscles attached to the legs. From 
this it was evident that Uypodcetet was a nymph in the state of histolysis:. Jfegnm 
soon made a more extended study and found thai the mile was a stage in (ho lifo 
history of a Pteroliehm (now placed in the genus Falculifir). AKgnin considers 
that when the Faeulifer finds that it h being deprived of shelter and food by the 
birds pulling out their feathers, certain normal nymphs transform into the hypopial 
Sypodeetes. Tills then crawls into Hie respiratory organs, or into Hie huir follicles, 
burrows some distance, and Ihore remains until normal conditions are rccstablihhod, 
when it reappears on the outside. However, it is probablo thai more is to be learned 
regarding these subcutaneous forms. In this country Hypodcctea has been takon 
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from Ilia pigeon and blue heron, while Mr. Beobe has recorded a similar form from 

vatioua Tjiide in the Now York Zoological Park. Thia latter form is supposed to 

have paused the death of a number of birds. 
In Pteralhptes the males have the third legs but little larger than tho front km 

and ending in a sucker. They have usually been taken, from tropical birds. 
In Plermystw the male has the third pair of lega much longer than the fourth 

which is very small. The lip of the abdomen is nearly truncate in both sexeH, but 
in the male there is often some indication of two lobes 
Three species have been described from Canada; Pt. Hvi- 
pla Haller, on tho red-breasted woodpecker; Pt. speeiom 
Tyrrell, on the sapsucker, and Pt. tyrrelli Oanesfcrini (fig. 
25IS) CA««« Tyrrell) on the white-breasted swallow. One 
aperies, P. bifwvatm Hall, has been described from Cali- 
fornia. Megnmia is similar to Pteronyssus, but there are 
several spines near the tip of the third legs, and the tip 
of the male abdomen is distinctly bifid. They are usually 
brown in color, and many species are known. Several are 
described from our birds, as follows: 1 M. aculea tus Halar 
on the blue jay; M. iyntlli Haller, (fig. 254), on the cat^ 
bird ; M. gladiator Haller, on the wild pigeon; M. fordpaba 
Haller, on sandpipers; M. pidmajcris Buchliola,onBiQhig 
sapsnrker, and M. aVndus Tyrrell (fig. 255), on the white- 
broas/ed swallow. 
In Anak/m the male has the third pair of legs not only 

longer than tho others, but usually very nmeh enlarged in tho middle, sometimes 

enormously so. On legs I and II there are one or two spm'like projections from the 

libias and tarsi, and on the base of the femur there is a reflexed apur, the olecranon 

process. Tho tip of the male abdomen is often pointed and never deeply bilobed; 

tho female has a rounded tip and 

elongate body. Tho tarsal suckers 

are smaller Uian in Mq/nima and 

Pteronpuwi. Five species have been 

described from American birds: A. 

lyranni Tyrrell, on the kingbird; A. 

langis-pinowa Tyrrell, on the snow 

bunting; A, iridmlulatufi Haller, on 

the horned krk; A. cremidonolus 

Trmicpsart, from California; A. digitalin nailer, on the Canadian warbler; and the 

Europeau A, pmerinns (figs. 252, 253) Linnams, recorded from several small birds. 




Fia. 2C0,— Riwltasvi MiptaoJa. 
(Original.) 




Fig. 'XO.—Schtzocatpus mmgaaii: Female, aide vl«w, 
(Author's illustiahan.) 



Family LIOTROPIIORID2E. 

Tlio membpraof this family (" SarcoptidoB gliriccilra " of Mdgnin) are closely related 
to the bird mites, but live upon many of the smaller mammals, including bats. From 
their habits they are known as "hair-clasping mites." They aro small, solt-bodii'd, 
and with short and stout logs, terminating in a sucker sunt often a slender claw. The 
body usually tapers a littlo behind, and the legs are widely separate, one from the 
other; Munclimes ouch pair is at an equal distance from the adjoining ones. The 
dorhtnu lias u, few short hahs, willi longer ones at tip. Tho surface is usually trans- 
versely stiiatu. The rostrum or beak forms a distinct cone on the front of the body; 
t he palpi are simple , filiform, and ho close to the underside of (he beak; they are 

1 fiewriil at tlicw (.jol-Jm, juimMy, those described by p mf . uaMcr ta th c SMlscbr. f. 

™1 Z £? ™*' 2 ' ,^ e J 1 * meul,om " 1 ln *"«* ^nestrlnl'B treatment of the world 
Biiecios In Das Tlorrolcti, Lief. 7, 18D9, 
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three-jointed. The mandibles are commonly chelato, buL very small. Tho graftal 
aperture is situate between the third and fourth coxib, and the anus at the tip of 
the body. The males, which are usually of a different shape than the fomales 
have a pair of copulatory suckers near the tip of the venlor. 

These mites feed on the hairs of small mammals, 
and each genus has some special apparatus where- 
with to hold onto the hair. In IAstropharua the 
under lip is expanded on each side into a flexible 
plate which curls around the hair. They occur on 
rabbits, squirrels, and mice. In Myoajptes (fig. 
262) the hind pairs of legs are enlarged, the apical 
joints provided with a few large spurs, and these 
joints can fold back on the basal joints, as a 
Jmife blade. By this arrangement they cling to the 
hair of mice. In Trichoecius the hind tarsal joint 
is flattened, curved, and provided with a spine, 
which enables the mite to grasp the hair of mice. 
In Labidocarpus, which occurs on bats, the anterior 
legs are very short and the last joint enlarged and 
concave below; by thesethey clasp hairs. Thehind 
legs are normal. Schmcarpw has a similar arrange- 
ment; it occurs on the beaver. In Ckirodiaeus the 
anterior legs have the apical joints flattened and 
curled, but destitute of claws and sucker. 

Each specios is restricted to one or two hosts, as 
the clasping apparatus is fitted to hold a hair of a 
certain diameter and can not hold to hairs much 
smaller or greatly larger than those of its normal 
host. Little is known regarding their life history. 

with a nymphal female (as in the true Analgesidse), which molts, and the true female 
issues only to deposit eggs. Some species of Listrophorus are preyed upon by species 
of Cheyleiua that use the rabbit's fur as a hunting forest. 

This family is based on the pilicolous habit and tho possession of some apparatus 
for use in clinging to the hair. Since this apparatus is very different in the various 




Pie. 201.— SehiBKarpusmingaudl: Unto 
andfomaletogolhor. (Author'aluus- 
trotton.) 

In Labidocarpus tho male mates 




KO. 202.— Jlfyocojrfcs olmgini! to a hair. (Original.) 



genera it has been surmised that the family is not a natural one, but includes forms 
really belonging to the Analgesida), Tyroglyphidje, and Sarcoptidse. 

The American forms, with the exception of ffeftuwearpus trwngoudi Trouoss. (figs. 260, 
261) on the beaver, Liitrophorus mlidus Banks (fig. 263) on 1ho muskral, and L. gibbiis 
Pagenst. on tho rabbit, have not been investigated The former species is, however, 
very peculiar in many ways. The malo has the third pair of logs largo, tho fourth 
very small, and mates with a nymphal female, which possesses but one pair of logs. 
The adult female is of normal appearance. It lias been taken in Texas, California, 
and Washington, and also occurs in Europe. 
°— 10 9 
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Labidoourpw has an elongate, tapering body, annulate with many narrow ridges 
and at once reminding one of the Eriophyidse, to which, there is, doubtless, some 

affinity, 

Family SATtOOPTIIXE. 

The itch mites (" Sarcoptides psoriques" 
of Megnin) have long been, familiar through 
their disgusting parasitism of the human sub- 
ject. They often burrow within the skin 
of man and other mammals, and thereby 
produce intense itching, and a diseased 
condition known as scabies, mange, <a 
more properly acariasis. The mites are very 
snail, white, and semiglobular in shape, 
The body is entire, and the surface trans- 
versely striated and provided with a few 
bristleB, often short, stout, and sharp 
pointed. The lege (fig, 266) are short and 
stout, arranged in two groups. The anterior 
legs are usually larger than the others, The 
tarsi commonly terminate in a stout claw. 
There is generally a long pedicellate sucier, 
sometimes with a jointed pedicle. The claw 
or sucker maybe absent and in its place a 
R&sfA-ihfrfljaonnMMJw. (Original.) i^g^ie. The legs often show a chitinous 
franiowork of rings, both transvorae and oblique. On the front of the body is a promi- 
nent beak. The palpi are small, throe-jointed, and appressed to the sides of the beak 






t'vt. 2iil,— Rarcoptes scaitt: Mule. Km. 2n,"i.— Sorcoj)fc« mbci: tfnmolo. 

(.liitlioi'sillHslraljnn.j (Author's illustration ) 

beneath. Thu mandibles aw chelate J and vary in length with the genus. The 
veninil opi-nliifis live in Hie usnaf position, and in the malo there is often a pair nf 

» Fuiitanlwrg In his grant work, Pio Kriil remillwn Maisolion, UgunH two pairs of eholata mandiWos. 
•I hi-., is a nuiiitcst isrror and touIu™ one's faith iu Ills line Abutus. 
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copulatory suckers near the tip. There are frequently sexual differences. Some males 
have tho third pair of logs very large and long, while the fouilh pair is very «mull. 
Sometimes there are platelike lobes at tho lip of the male abdomen, and tho tar.-i 
may terminate differently in tho two sexos. The 
Sarcoptidse live in tho akin of mammals, includ- 
ing man, and a few species of birds Tho female 
burrows into the bkia, deposiling eggs on the way. 
The young, on hatching, start burrows of (hob 
own, so that a host is infested in patches. These 
hiuTows or cuniculi are close 1o the surface, and 
sometimes result in loosening pieces of the epi- 
dermis so as to produce a scaly effect or crust. 
Frequently there are vesicles, palpules, or pus- 
tules, which may become ulcerated by scratch- 
ing. The different species produce different 
effects, and even the some species when on dif- 
ferent animals. When upon a hairy animal, the 
hair usually falls out in the affected portion. 

The young Sarcoptea, when newly hatched, has 
but three pairs of legs; the last ending in a long 
bristle; and thero aro no chitinous bands. Some 
species molt four limes before maturity. When 
adult they pair, and tho femalo wanders a little 
in search of a good burrowing place. Al.lhis time 
(he mites can exist for a long period if removed frointhoir hostttand kept in a moist 
bituation; but if exposed to drynefcs (hoy soon die. Tho burrow It made by eating Ihe 
tiflnue, and is of the size of tho mile. Ab ihe female (fig. 207) progresses Bhp leaver 
behind her a row of from 10 to 40 large eggs and a considerable amount of "fratis." 
The female, having deposited her complement of eggs, dies at the and of her burrow. 




Fiq. 360. — Leg of a Satcoftf i. 
Illustration. 



(Autboi's 




Fig. 267.— Saiatpta in hm bunow, and eggs (Aulhor'i lllualiotlon.) 



As the akin of the host is always veaiina olf and constantly being renewed from below, 
the eggs, when ready to hatch, will bo close to the surface, to that Ihe miles may 
leadily escape Above each burrow there is often a lift kt pimple, confaiuin^a H.tfciy 
fluid. There appears to bo no means of distribution from individual to individual 
except by contact. Many of the species (bat are normally confined to one host can 
live on other animals and on man. The cggB if kept moist may re lain their vitality 
for a week. 
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There are only a few genera; the better known ones may be tabulated as follows: 

1. Anal opening on the dorsum 2 

Anal opening below -.■--;-, — -. ;■"•.•,■ 3 

2. On email mammals, not bats; third pair of legs m male without apical 

suckers ; ■ ■•Notoedrea. 

On bats; third legs in. mals with suckers. ._ -Proaopodectea. 

3. Pedicel of suckers jointed; mandibles styliform and serrate near Up — Psoroptea. 
Pedicel not jointed; mandibles chelate....; 4 

4. No Buckora to legs of females; parasitic on birds CnmidoeopUa. 

Suckers at least on legs I and II; parasitic on mammals 5 

6. Legs very short; in male the hind pairs equal inside; body usually short.Sarcoptes. 
Legs more slender; in male the third pair is much larger than the fourth; 
body more elongate 6 

6. Female with suckers to fourth pair of legs Chorioptea, 

Female without suckers to fourth legs 7 

7. Kind part of male abdomen with two lobes Caporiim. 

Hind part of male abdomen without lobes Otodectes, 




Fio. 208,— Psoioptes communis var. 
mis: Male. (Anita's Illustration.) 




Fio. 289.— Psoroptes communis var. onto: 
Female and carondo onlorged. (Au- 
thor's fllus tratlon.) 



Sarcoptea includes the species parasitic on man, although some other genera may 
sometimes at tack him. The human species is S. acabei De Gecr (figs. 264, 265). This 
post was formerly more common than now, particularly in armies. The intolerable 
ili-hing caused by the presence of these mites leads to wild and incessant scratching, 
which only serves to spread the infection and bcrease the inflammation. Cleanliness 
is the best preventive. The best remedy is the use of an ointment containing sulphur. 
If tho affectod parte are freely bathed in hot water and soapsuds the scaly portions of 
the skin will bo removed, and thon the ointment can be applied with a certainly of 
reaching tho mites. Tho application should be repeated two or three times, each a 
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fern days apart, in order to kill any mites that may have hatched mnce tho first applica- 
tion. All underclothes and bedding should be washod in bo'ling-hot water. The 
Norwegian itch mite ia S. acabei-aruatoaae Furarb. It produces a coarse, leprous crust 
infested on the inner surface with myriads of the mites. 
It is much less common than the other species. 

Nearly all of the domestic animals may harbor a 
species of Sareoptea peculiar to them. The more com- 
mon are those of the hog, horse, and sheep, They 
mirk like the human species, and are amenable to the 
same treatment, or that used for sheep scab. 

The species of the genus Psoroptes have piercing 
mandibles, and do not burrow. One species, P. coto- 
mmia var. ovis Hering (figs. 268, 269), is the cause of 
sheep scab, a serious disease of this animal throughout 
the world. Tho fleece of scabby sheep presents a rough 
appearance, the wool in places being stuck together in 
greasy masses. The mites are most abundant around 
the edges of an infested patch and increase very rapidly. 
The eggs hatch in 2 or 3 days, and in 15 days they 
become mature. The female lives for several weeks 
and deposits a great number of eggs, commonly in 
patches of about 20 each. By rubbing against posts, 
trees, and fences patches of wool, containing mites and 
eggs, are removed which may infest healthy sheep rub- 
bing against the samo places from other causes. The 
loss is usually heaviest in autumn and early winter. 
Sheep if not treated may soon become so enfeebled 
through fatigue and lack of rest as to die. The best 
remedy is to dip the sheep in some poisonous solution. 
Various dips are in use, mostly based on tobacco, sulphur, tar, or lime. The famous 
Rutherford dip, which has been very successful, is prepared by using 1 pound of 
tobacco, 1 pound of sulphur, and 4 gallons of water. The tobacco is steeped for some 

time in water, the sulphur ia added to this tobacco 
water, and then the mixture is diluted by the requi- 
site amount of water. It is best used warm. It is 
customary to give another dip about or 8 days 
after tho first, so as to catch the mites that have 
hatched since the first, dip was "applied. Gillette 
has used an 8 per cent kerosene emulsion, and con- 
siders it cheaper than anything else. It is said that 
in Europe shepherds apply a salve containing mer- 
cury and oil of turpentine. If tho sheep have been 
kept in stables, these should be cleaned, tho surface 
soil removed, and tho woodwork whitewashed to a 
height of 4 feet. 

The species of Choiioptea (fig. 270) do not burrow 
in the skin, but produce a scab similar to sheep scab ; 
but it is restricted to certain parts of the animal, as 
the feet, tho ears, or thp neck. Species occur on 
the horse, ox, sheep, and goat. C. equi Gerlach attacks tho hooks of horses, causing 
the hair to fall out, and later sores, which cause tho animal much annoyance. A mix- 
ture of 1 part carbolic acid to 15 or 20 parts of oil will destroy the mite. In Australia, 
Froggatt has noted that the mites attack patches of whilo hair by preference. The 
genus Noloedres (fig. 271), differing from Sareoptea in tho dorsal anus, occurs on cats and 



Ttd. 270.— Chortoptes setifem. 
(Original.) 




Fie. S71.— Notoeires nwtfi. 
(Original.) 
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rabbits. Prosopodeetes is limited to bats, and burrows in the tismies of the ears. 
Cajwrinia occurs on a few wild animals, and Otodeetes lives in the ears of flogs and 

cats; 0. cynolis Horing (figs. 272, 273) 
has boott taken in this country, Ani- 
mals may bo so tormented by these 
parasites that they have convulsions 
or fits. The purulent matter should 
be carefully removed, and the oan 
bathed and injected with olive oil con- 
taining one-tenth part of naphlhol. 

The genus Cnemvkcopta contains a 
number of species that occur on various 
birds, including poultry. Some live at 
the base of the feathers, others produce 
a crust of loosened tissue and dead skin, 
similar to that of Norwegian itch . They 
may begin on the comb or skin of the 
foot, but gradually spread down the neric 
or up the 1 cgs. The species are all short 
and broad, with short legs and with very 
few hairs above, and these small. They 
give birth to living six-legged larva, 
which, however, appear to have hatched 
from eggs while in the body of the patent. 
C. rontons Eobin (fig. 274) is the itch 
mite of domestic fowlB, at times a very 
serious pest. The disease it produces is 
known as ' ' scaly leg, " since the mites are 
most abundant on the legs. The best 
remedy is to soak the legs in warm soapy 
water until the crusts are loosened; 
thpn apply sulphur ointment. Bathing the affected portions in a solution of some coal- 
tar crooBoto preparation is also a good remedy; the treatment should be repeated in a 




Pio. 272 — Otodeetes eynotla: Female. (Authoi's 
iltartifttlon ) 





Flo. 27i.—Cnamtltici>plcsmul(iTtf: Fe- 
male. (Author's illustration ) 



Fio. 27.1.— Oladtctetcynolti: 
Tip of malo abdomen, 
ond hind legs. (Author's 
lUubtmtloa.) 

few flays. Another remedy is to dip the feet in a mixluio of keroseno (1 part) and Un- 
seed oil (2 parts). The infested fowls should be ianlatod until cured. Another species, 
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& yaiZin^Raillet, occurs at the base of tho feathers, where it burrows au<l produces 
a mass of loosened scales. Tlio itching induces tho hons to pluck thrir feathers, 
Sulphur ointment and balsam of Peril ara good remedies. 

Family OYTOLEIOHID^!. 

This family (" Sarcoptides cysticoles " of Megnin) contains hut two or tluoo species. 
Cytoleiclma (formerly Cytodotea) nvdua (fig. 276) and Lamiiwaioptes (often Si/mplcrlop- 
tes) eyatkola (fig. 276) are of economic importance. They were diHcovcrcd and de- 
scribed in 1870 by Francesco Vizioli in the common fowl. Both are vory omall. H>ft- 
bodied mites, much, like a Sarcoptes, but differing in having tho vulva longitudinal 
and Bmaller and less prominent mouth parts. The legs are very short, tho anterior 
pairs the larger, and all separate at base. The tarsus ends in a long sucker, but without 
daws. Laminosioptea somotimes occurs on tho skin, but often bores into the subcuta- 
neous tissue, whore it gives rise to a calcareous cyst. Cytohichiu has been found in 





Fig. 275.— Ci/tolekhus nudus. (Author's 
Illustration.) 



1?IG. 27a.—Laminoalopln cpti- 
cola. (Author's Hlustroiion.) 



various pai'ts of the common fowl, but most commonly in tho air passages and air colls. 
Here its presence in great numbers may produce asphyxia in tho host. It, has stlwi 
been suspected of producing poritonitis and enteritis, but Wilcox hat shown its 
presenco in perfectly healthy fowls, bo that it is not certaiu that the mile necessarily 
produces any disease. The mites are probably taken up by tho fowl with its food. 
Although apparently clumsy, the mite is exceedingly active, and can penetrate most 
of the tissues of the body. It is viviparous, and tho young at birth havo bix legs. 
They also occur on most of the birds related to or associated with poultry. Both 
species have boon taken in thiB country, but Cytoleidms is the more common. Sprink- 
ling coal oil or naphthalene about the poultry house lias boon sugqestod as u rumcdy. 
C. nudus Vizioli has been found abundantly in turkeys; another s-peeiea, (!. hauhU 
Wellman, has recently been described from, squirrels in California. LanunoHloptts 
has strong chelate mandibles; those of Cytoleichm are small and weak, and barely 
chelate. Laminosioptea has the body plainly divided, while CytaUwkm litis the body 
entire, and there is a stout, erect spino on the last joint of the second pair of logs. 
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Superfamily DEMODICOIDEA. 

Family ERIOPHYID2E. 

The members o£ this family, long known as Phytoptida? 1 are among the moat curious 
forms of the Acarina. They are extremely minute, but make up by their great num. 
bora. They are strictly plant feeders, and many of them cause galls, fuzzy spots, or 
other deformations on plants, Those galls, unlike many insect galls, have an opening 
through which the mitos may pass. The adult mite (fig. 277) has hut four legs, all 
near the anterior part of the body, the posterior pairs being wholly lacking or repre- 
sented by fine hairs. The body is divided into two parts— the anterior, short and 
broad, is the cephalothorax; the posterior, long, tapering, and multiannulate, is the 
abdomen. There are a pair of free three-jointed palpi, and between them the rostnun, 
from which may project the needlclike mandibles. Near tho base of the abdomen, 
beneath, is the genital opening, the female epigynum being quite large and prominent; 
the male epiondrum is much smaller. At the apex of the abdomen is a truncate piece, 




TIG. 277.— a ioptyes sp., aide view. (Author's mmtiatian.) 

the tolson, from which arise two long hairs, the caudal setse, and sometimes other 
shorter ones. There are also a few other hairs on the body arranged in pairs (usually 
five) and useful in distinguishing species. At the tip of the abdomen is a sucker formed 
of two semicircular flaps which can be extended or retracted at the will of the animal, 
The logs are five-jointod, short, and end in a single tarsal claw, beneath which is a 
plumose hair, known as the "feather hair. " The cephalothorax often shows various 
lines or ridges. The number of rings or annulations on the abdomen varies according 
to the species, and in some forms there are more divi- 
sions above than below. In sizo few of the Eriophyidas 
reach one one-hundiedth of an inch, and many are not 
half so long. 

The Eriophyidse havo had a cockered history. The 
early botanists, unable to see the minute creatures, 
supposed that the galls and fuzzy spots were fungi and 
so described them, the genus Cephaloneon being founded 
on distinct galls, Volvolifes on rolled edges of leaves, and 
Erineu.ni and Pkyllerium on the fuzzy patches. 

In 1832 Duges, who was the first to look carefully 
into tlieso galls, supposed that the mites were imma- 
ture sinci' thoy had but two pairs of legs. Ho saw the eggs (fig. 278), but sup- 
posed that the adult mito had eomo into the gall to lay the eggs and then went 
out to deposit eggs elsewhere. In J 851 Dujardin examined some galls, found 
the mites, and noticed within some of them objects which he took to be eggs. 

1 TUp chnnKO of name ol this well-known frronp of miles looms Inevitable, although much 
lo be deplored. EiiopJijrs globoid hat. a year's priority over Fhutoptui Dujardin But 
Mehold did not carefully study them mltos at all and supposed them to be Immature crea- 
tures.. IHijnrdln recognized their true natuie and made many careful observations upon 
them. European authors, however, have recently adopted Ertophi/ea. 




Fro. 278 —Egg of an Eiiopliyea hi 
gull. (Author's Uluitialion ) 
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Fig. 279.— Eriapkyea jojijplt Ante- 
rior port of body. (Author's Illus- 
tration ) 




Jte. 280.— DimplB gall. (Original.) 



Jlorefore lie believed these mites to be adults and named them Phytoptv*. A few 
years later Soheuten examined the pear-leaf blister, found the mites, and docirled 
flat they were immature forms and that the full- 
grown creature was an eight-legged mite that he 
found associated witii them. This supposed adult he 
figured, and it proves to be a parasitid, which was 
doubtless feeding on the Mriophyes. Since then many 
observers have examined these mites and confirmed 
Dujardin's conclusion that tiiey are adult and consti- 
tute a separate group of acari. 

The deformations produced by mites on plants have 
been called "acaro-cecidii." Nearly all such defor- 
mations are produced by members of this family. 
The relation of the mite to lie gall or erineum is not 
fully known. An erineum is practically a dense 
mass of deformed hairs. These hairs are usually 
thickened and twisted and the whole mass is of an 
even height. The mites live among these deformed 
hairs, sucking the juices of the leaf. As the juice 
becomes exhausted the erineum becomes reddish or rusty brown in color and is a 
very prominent object. At this stage, when the erineum is most easily noticed, one 
is apt to find few if any mites as they have left for 
fresh pastures. The galls may be on either surface 
of the leaf, though commonly above. The form is 
quite characteristic of the species, though there is 
usually some variation. These galls always have an 
opening through which the mites can pass. This character will distinguish these 
galls from those of Diptera and Hymenoptera, hut not from homopterous galls. The 
opening is often very small and concealed by tufts of hairs. 
Within the gall is often partly filled up with folds and projec- 
tions and sometimes with hairs. In color the gall is at first 
like the loaf, but gradually turns yellow or reddish and then, 
brownorblack. Sometimes the gall covers a great deal of space 
but does not swell up much, being in appearance much like a 
blister. Galls are formed while the leaf is growing 'rapidly. 
It is supposed that the puncture of the plant cells by the mite 
induces an increased flow of sap in that direction, which causes 
the spot to grow faster than the surface around it, so that this spot must swell up in 
the form of a gall. This does not account for the diversity nf form of the galls nor 
explain why each gall is characteristic of the mite that made it. 
Some species of EriophyidBe live in plant buds, and their feed- 
ing prevents the opening of the bud, which after a time dries 
up and dies. With other species the buds swell to a great size, 
but never open. Other mites produce a curling fit rolling of 
the edge of the leaf or a slight folding of the surface. Some 
live on the surface of fruits, as the orange rust mile. A few 
species produce galls or excrescences on twigs, especially near 
the base of the terminal buds. 

The diseased condition produced by these mites has been 
termed phytoptoss or erinose. Sometimes the stems are de- 
formed into long, slender filaments, making a broom-shaped 
object, commonly called "witch's broom" in England. One 
occurs in this country on iho hackberry. It is probable that the shape of the gall is 
dependent upon a secretion of the mite, since in some cases two species of mites occur 




Via. 281.— Capsulo gall. 
(Original.) 




Eta. 282.— Fouoh gall. 
(Original.) 
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on the same plant and produco galls of different shape. Those galls are of various 
shapes, according to the species of mite, and in goneral those on leaves may bo claasi- 
iied in groups. Some, a simple orineum (Jig. 287) or "frost gall"; in others the area of 
tho orineum is depressed, making a "dimple gall" (fig. 280); in 
others this depression becomes deeper and the margins grow toward 
oach other, making a "round" (fig. 288) or "capsule gall" (fig. 281). 
The round gall may become elongate, forming a "pouch gall" 
(fig. 282); or become flattened, making a "blister gall" (fig. 284); 
or may lengthen into a pointed process and is then called a "nail 
gall" (figs. 283, 285). Swellings along a vein are termed "rib galls" 
ffl * (fig. 286). 

The eggs (fig. 278) of the Eriophyidse are laid upon the surface of 
the leaf, sometimes before the leaf has opened. They are attached 
singly, are nearly spherical in shape, and palo yollowish or gray- 

Fl8 ' n 9- ! - N n BaU " ^ * n co ^ or " Tn & 08BB "** <luite laTge ** com P are( ^ ^^ ^ e ""to. 
The young, at birth, are helpless and without tarsal appendages, 

but Boon molt and obtain them. The miteB can move quite swiftly, considering their 

sizo and Bometimes they spread over a tree with wonderful rapidity. The anal sucker 

aids them in holding onto a surface, but not in locomotion. They moll four limes, it 

is said, before becoming adult, but pass 

through no changes in structure, except 

tho development of tho genital apertures, c — ^_ $$ i. 

At each molt there is a resting period when Fig. 284.— Blister gall. (Original.) 

the mite is within its old and now loose 

skin. With tho drying up of the food plant in the fall the mites seek winter quarters 

within the buds or bonoath the bud scales. Sometimes, doubtless, they winter under 

pioces of bark. When in a bud they begin to feed on the leaf and produce the gall 

boforo the bud is fully open. 

The Eriophyidse are, perhaps, more closely related to the TarsonemidsB than to any 

other group. Many of the Tarsonemidie feed exposed on leaves or stems of a plant; 

some of them cause swellings or deformities of the 

plant, and some have the body more or less distinctly 

segmented. Moreover, in several genera of Tarsone- 

midee there is a tendency to the reduction in the num- 

WA/ \ bur of the legs, and in other genera the hind legs are 

^0\i| / \s- very slender and of little use in walking. 

v \ \\f / The few tropical species known bolong to the com- 

yj<i \\l/ mon European genera, their galls are similar to those 

o^i ^\ <^0\i I °* t" 10 temperate aone, and several of our species aro 

vaS^l/ identical with European forms. There is not much 

y^y // diversity of form in the family, and generic classifica- 

^\.-^^\Jv^l// tion k l>ascd on fewan( i rather simple characters. 

■■ -4^^3li..W / Quite a number of galls havo been collected in tho 

^•'".ax, > -» ym/ ^ United States, but tho mites havo not been studied 

v ' except by Profs. Garman and IEodgkiiis, who havo 

doseribod a few species. Several European acarolo- 

gists have carefully studied these mites in recent 

"sir r*' 8 ' yoarH ' but ** work ° f Aiircd Naie P a has been p*- 

omincnl. 
The boiler-known genera may be soparalod as follows: 

1 . Number of abdominal rings on dorsum and venter nearly equal Eriophyes. 

Number of abdominal rings on vontor nearly twice as many as on dorsum 2 

2, Dorsum with the iniddlo area highly arched 4 

Dorsum of an even curve " 3 
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« End piece of abdomen plainly separaiod AntktxvpSr*. 

' End piece of abdomen not plainly separated Phjlloeoptcs. 

i Some of the dorsal abdominal rings extend backward spineli ke on the sido 

Oxyplewilfs. 

Dorsal rings no t bo 5 

5 Dorsum of abdomen with two longitudinal furrows Epitrimerua. 

' Dorsum without furrowB Tegonotus. 

Most of the species, bo far known from the United States, have bwn referred to 
jSriophyes, but eoveral of the other genera occur here. The most notable of all our 
aperies is the pear-leaf blister mite, E)-iopfaje& pyri Pagen- 
stechar, an European species whose introduction into this 
country seems to have been accomplished before 1870. It 
jfl now widely distributed throughout the pear-growing: re- 
gion, and also occurs in Australia. It appears to be more 
injurious in this country than in Europe, and in some 
cases it is so abundant that the tree sheds -nearly all its 
leaves before the fruit ia ripe. The mites pass the -winter 
in the buds, and begin to feed before the leaves are un- 
willed. They form red blisterlike spots nearly one-fourth 
inch across. These spots become green by June, and then 
ten brown, and tho tissue becomes hard and corky. The 
opening is on the under side, As mites often atari galls close 
together, they soon coalesce and form large blotches. 
Prof. Slingerkud has found that they can be practically 
exterminated by spraying the trees in winter with kerosene 
emulsion diluted with from 5 to 1 parts of water. This 
mixture reaches the hibernating mites in the buds and 
kills them, there. The pear-leaf blister mito also occurs ou 
apple leaves. The galls often contain other species of mites, 
three of which, i%Koflopies aMeehtendali Nalopa, EpfitrimenLs piri Nalepa, and Mo- 
phyes malifoliae P&rrolt, have been found in these galls in our country. 

Another species of considerable economic importance is I'hyUaeaput okivorus Ash- 
mead, the rust mite of the orange and the silver mite of the lomon. It occurs in Florida 
and California and lives on both loaves and fruit. On the foliage tho mito causes the 
leaves to become curled and lose their gloss. On the fruit of the orange the mito 
produces a hardening of tho rind, which becomes brownish in color. The inffflied 
orange, although injured in appearance, is belter able to stand long shipment and is 
more juicy than the clean fruit. Upon the lemon the mites cause tho rind to become 
whitened or silvered. The fruit is better for shipment, but the rind is injured for 

commercial purposes. The spherical eggs 
arc deposited on the leaf or fruit, generally 
in clusters. They hatch in 5 to 10 days. 
It lakes about 2 weeks to reach maturity. 
Its food is the essential oil, found in the epi- 
dermal cells. Mr. Hubbard, who studied 
this mite more carefully than anyone else, 
estimated that there may be 75,000 mites and cggB on a single loaf. Tho boat remedy 
is flowers of sulphur, which may be applied dry or mixed ia with a spray solution, 

as kerosene emulsion. , . 

Another FkgUocoptea, P. schhditmMi Nalepa (fig. 290), is of economic impcirtuico, 
as it often occurs on poar, blackening and curling the lenvcs. It also occurs on otht>r 
kinds of fruit trees. It is larger and much broader than the pear-Icaf MwUt mite. 

Phyllocoptea omygdalina Banks occurs on tho leaves of Davids peach m California, 
and another species, P. caMforn.ua Hall, has been found on the leaves of Arumma. 



Fio. 386, — Kft galls, of an 
JBttaptyn. <Autl\oi'B 
lllusicdtloiiO 




Fm. 287,— Section ofan orineum on \ai. 
(Author's fllusliatioii.) 
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AnofheT injurious species in this country is the plum-twig gall mite, Eriophya 
phloeotoptes Nalepa (also known, as Cmdoptes prum Amerling). It is an European 
species that has been imported into this country in recent years, The mites form 

small subspherical galls at the base of the buds, 
A cluster may surround the twig. The raitea 
hibernate within the galls, leaving them in fee 
spring to form new ones. The galls are at 
first plump and smooth, but later become 
dry and wrinkled and sometimes crack. Prim- 
ing and burning the infested twigs in winter 
will keep the mites in check. An application 
of sulphur in the spring when the mites are 
active will doubtless destroy many of thorn. 

The black-currant gall mite, Eriophyes ribis 
Nalepa, 1b very injurious to the currant in Eng- 
land. They penetrate the buds, causing them 
to swell, and badly infested buds die before 
opening. The mites breed throughout the year. 
3?io. 288.— Bound galls of on Ertopivgea. They migrate in the spring when the buds are 
(Author's Illustration.) opening and may be destroyed at this time by 

a wash of soft soap and sulphur. It has been observed that 
this species can stand upright and even jump into the air and bo 
carried somo distance by the wind. 

In California the Eriophyes iritis Landoia (fig. 289) often seriously 
injures the leaves of the grape. The mites produce an erineum 
on tho under surface of the leaf that causes swellings on the upper 
surface. The mites pass the winter in the buds oi under the 
bark of the vine. Applications of sulphur will destroy this as 
well as other species of Eriophyes. Erineums and galls occur 
on a great number of our native frees and plants. Some of the 
more common of these are mentioned below, but many of our 
forms are yet to be described, and in most cases the mites have 
not been studied in a careful manner. Becently Hodgkisa has 
described the numerous species on maples. 

A Bmall rounded gall on ash leaves is made by E. fwemi Gorman. 
A deformation of the terminal buds of the white ash is caused by 
E. Jrazmifloru Felt. On maples there are several galls. A simple 
orinoum (yellowish lo brownish in color) on the under surface of the 
leaves is tenanted by E. ryderi Banks. A small, irregularly rounded 
gall, often extremely numerous, is produced by B. quadripedes 
Shimer, andisatfirst green, then purplish, and finally black. Elon- 
gate pouch galls, rarely numerous, are made by E. acericola Garman. 
In the Ted erinoum on the upper side of the leaves of sugar maple 
Hodgkiss has found three species of Eriophyes, two species of 
I'hijllocoptes, and one OxypUvriixs. In the piuk erineum on tho 
under surface of leaves of tho red maple he found two species of 
Eriophyes and one Pkyllocoptes. On oaks it can also be noted 
that erincuuia are more apt than galls to be tenanted by several Sis. 289.— Ettopiya 
apecies of mites. A wartlike gall on loaves of lfegwndo, or *"'*■ ( Author,!l 
black maple, is produced by Eriophyes negundi Hodgkiss. In mustrBtlo,l -> 
blisters on the bark of red maple Hodgkiss found a species of Anihocoptes. 
On tho black walnut and butternut there is a very dense brown erineum surround- 
ing the leaf stalks or main voinis oi the loaf , caused by E. caulia Cook, while an erineum 
(usually very large) on tho surface of the leaf iB produced by E. erinea Nalepa. This 
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ho. 2BO.—PbgflocoptM sp-i sW° t*w. (Author's 
fltusiaratlon.) 



latter has been sufficiently abundant in. California to be considered injurious to the 
beeS, A small roundish gall, with many iolds in its interior and the orifice guarded 
by long white hairs, is also found on the loaves of black walnuj. The mitea are rod, 
and were described by Nalepa as Eriopkyes tristriatus. On willows there are small 
rounded galls on the leaves formed by E. semen Walsh, and longitudinal leaf 
foldB caused by E. mUouxila Gannon. Inrolled leaf margins arc caused by an unde- 
termined species, and large, irregu- 
lar deformations of the buds are 
the results of E. aenigma "Walsh. 

Oak leaves often show an erineum 
on the underside, which sometimes 
becomes a dimplegall; on the white 
oak it is produced by E. qu&ei Gex- 
man, while thaton other oaksis prob- 
ably the work of a different species. 
He leaves of basswood frequently 
have large pouch galls, which are in- 
Imbitedby^.aowomwGarman. On 
the leaves of the American elm email round galls are caused by E. ulmi Gorman. On 
the alder leaves there are often great numbers of small rounded galls produced by 
3 brevipes Fockeu. Pouch galls on leaves of wild cherry are made by E. serotinae 
Beutanmuller, while minute rounded galls on the leaves of the tupelo or sour gum 
W caused by E. nyssae Trotter. On the twigs and stems of poplar there are some- 
times very large, irregular defamations, known to fi» Germans as "kuospenwuoh- 
erungen." This gall is produced by E. popuh Nalepa and 
occurs throughout the Northern States from New England to 
Colorado, where it is rather common. Eriopkges gossgpii Banks 
(fig. 279) occurs injuriously upon cotton in Monteewat and some 
other West India islands. The mites produce galls which were 
so numerous as to cover many leaves with a mass of irregular, 
roughened swellings, curledand distorted. The damage in places 
has been so severe that the cotton has been thrownintothe sea. 
ThegallBwiftdnfliedensely clothed withlonghairs. Twoepecios 
are very injurious to the leaves of the tea plant in India and 
Ceylon, and no good remedies have yet been devised for them. 

Family DEMODICIDJS. 

To this family belongB but one genus, Demadex, found in the 
sebaceous glands and hair follicles of various mammals, includ- 
ing man. The mite is very small, elongate, with eight short, 
three-jointed legs, and in front a short, median, sucking 
icstrum. The palpi are apprcssed to the under surface of the 
rostrum. The abdomen is tapering, transversely striate above 
and below, and rounded at tip. There is a large vulva 
situate at base of the abdominal venter. The egg is fusi- 
form, and gives birth to a hexapod larva, which molts aud 
becomes octopod. Two more molts bring it to maturity. One 
nymphs greatly resemble the adulte, and the sexes dtfer but 
little. 2>. /<***«»» Simon (fig. 201), the species found on ma ^lSEct 
to he the cause of "blackheads" and comedones on tho face. Msdical authorities 

aisled follicles. The mites migrate oyer the skm to enter new ***** 
occur on children as well as adults, and in all parte of the world. D. jPJ*™*" 
Sm has bSound in Canadian swine, causing white tubercles on the skin, from 




no. 3W ,— Deinoitx /offi- 
cuTmum. (Author's 
Blmtration } 
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the size of a pinhead to that of a pea. Within each of these abscesses a number of 
the Deinodet: were crowded together. They did not appear to affect the health oi 
the animal. D. bovfg Stiles was recorded from hides of caUle in the United States. 
They formed swellings, about the size of a pea, on the skin. Within each there Tore 
a great number of mitea. The presence of these tubercles lessens the value of the 
hide to a considerable degree. Herds could doubtless be cleaned by dipping in 
some liquid similar to the sheep and cattle dips now in ubo 
against other mites. Bonel (1909) considers that there iB evidence 
that leprosy is transmitted by Demodez, but the evidence is at the 
most only suggestive and not conclusive; he also suggests ftat in 
some cases Demodcx may be the vector of cancer. 
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Family OPILIOACARIM: 

This family has been made for certain peculiar mites recently 
described by With as Opilioacarw. They have a body about twic e 
as long as broad, with large, prominent, simple, five-jointed palpi, 
and long, slender legs. .The front and hind legs are more than 
twice the length of the body. The abdomen is segmented, and 
bears four pairs of dorsal spiracles: The cophalothorax has two 
sessile oyes on each aide. The mandibles are stout, two-jointed, 
and chelate. The two clawB at the end of the tarsus are: situated 
upon a caroncle. With considers that they represent a distinct 
suborder, the Notostigmata, but what relation they have to other 
mites is as yet uncertain. Several species have been described 
from Italy, Algeria, Arabia, and Argentina. Nothing is known of 
their life history or habits, except that some occur under stones. 

UNCERTAIN ACARI. 

Mention should be made of those groups of animals more or tea 
closely related to miles, but whoso relationships are not agreed 
Fiq. 292.— Pmoccph- U p un D y naiuraiiats. By some they have been placed in Acarina, 
rfBibii. (Oijgmia.) but the (MiA reason would seem to be that they do not fit into 
oilier groups. They have not been studied by acarologisls nor usually consid- 
ered by (hem as coming within their field of observation. The first, the Linguatu- 
lidai, are wormlike creatures, usually found in the nasal cavities, lungs, or connecting 
passages of flesh-eating ver- 
tebrates, such as snakes, 
crocodiles, and carnivorous 
mammals. Their larv® are 
found in various tissues o 
the prey of these carnivor- 
ous animals. The body is 
more or leas ringed; the an- 
(orior pari separated from 
Ihu rest, and with a cenhal 
mouth, and two pairs of Fio. 2»3.~A taraigrado. (Oiiginal.) 

hwkq each side of it. The adulls havo no Iu^, but some larva: have Iwo pairs of left- 
like pmcctses. Some of them become 2 or 3 inches lung. Shipley, who has revised 
the grotip, recognized 20 species. There are two principal genera. IAnguatula with a 
lUleued body, and Pomceplmlus (fig. 202) wilh an elungalo, cylindrical body. 

The second group, the Tardigrades (fig. 293), or "water beaia," have much greater 
resemblance to acari, but whether more affinity or not is a doubtful question. They 
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Fie. 204.— NympJuxn; ft pycnoganid. (Original.) 



are very minute, rarely over 1 mm. long, and occur in wot mosB, such as is found in 
old gutters, on atones, ot old 'walla; a low live in ■water; two are known from salt water. 
Their body is apparently segmented and tipped with a pair of fleshy process*® bow- 
ing apical claws. Other similar, processes occur on the sides o£ the body, also tipped 
Trith claws. Those species that inhabit moss possess a moat remarkable power of 
reviviftcation. II thoy are gradually dried up thoy may remain so for years, but on 
the application of water they gradually revive, swell out, arid begin to live again. 
There are about 6 genera, and many species described. In some oases the same 
species occurs in England and in Chile, at sea level, and up to 11,000 feet. Of the 
tiro principal genera, Echiniseua has 
dorsal shields on the body, and Ma- 
crobiotus is without shields and with 
a rather longer body. A number of 
species have been described from 
Canada. 

The third group, Tycnogonida (fig. 
294), or "sea spiders," are slender- 
bodied, long-legged forms living in 
salt waler. They have some resem- 
blance to acari, but probably little 
real relationship. The fact that the 
best-known Bpecies had four pairs of 
legs suggested their association with 
mites, but other species have more 
pairs of legs; moreover, the seg- 
mented body and the character of the mouth ports are greatly at variance with 
acari. The male carries the egg masses attached 1o a special pair of legs. Many 
genera and speciea are described, some occurring under stones near low-water 
mark. 

COLLECTING, PREPARING, AND REARING MITES. 

If one desires to collect all kinds of mitos.he must search every imaginable place. 
Many students take up some particular group, more restricted in habits; thus if one 
wishes to collect Analgesidifi, ho must examine bird skins; if ho is seeking Eriophyidxc, 
he walks about looking tor their galls; if he is after Hydmchuidas, with nets he must 
examine the water of pools and' s1 reams. In general the free-living land mites oto to 
be found most abundantly on 1 he ground among fallen dead leaves and in moss. This 
material can be sifted through a small-maun wire sieve onto a white cloth or paper, 
whore alter a few minutes "playing possum" the mite will start to crawl away. They 
can be picked up by a toothpick dipped in glycerin, or by a fine camel's-hair 
brush, or many can be taken on tho wetted point of a pair of fine forceps. Those in 
hard fungi can bo B liaken from their retreats; those under bark can be observed by 
use of a low-power lens; those on leaves and twigs of trees can be beaten into an 
inverted umbrella or piece of outstretched while cloth. 

Berlese has invented au apparatus for collecting mitea and small insects in largo 
numbers. It is described and figured in Bulletin 07 of the United Stales National 
Museum. The. material-decaying leaves, moss, etc.— is placed on a sieve within a 
funnel; the funnel is heated by a holwater jacket; the mites, aroused by the heal, 
fall through the sieve down the funnel into a vial of alcohol below, placed there for 
that purpose. Tina method save, time, but one loses much of tho pleasure ot o,Her4- 
ing, and fails to learn the habiU. oi the mites in nahire. AU mitw may to collected 
in alcohol of about 70 per cent. Many prefer to collect them alive and tall them by 
special methods which will keep the legs extended. They can be killed in hot water 
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and then placed in alcohol for a few hours before mounting on a slide. Many of the 
laxger mites can be kept in small vials of alcohol and examined in watch glasses- but 
the smaller mites must be mounted on slides, and many students mount all of their 
specimens. Various media have been used for mounting mites on slides. Canada 
balsam has been used more than, anything and is very satisfactory for most forms with 
a chitinous tegument. For the delicate forms many use glycerin jelly, but a mixture 
of it, 10 parts glycerin jelly to 1 of glacial acetic acid is considered a better medium. 
Before putting the specimen in balsam or glycerin it is well to clear it by use of a 
few drops of xylol, oil of cloves, or oil of bergamot. Oare should bo taken in placing 
the balsam or glycerin so that the resulting mount will be no thicker than necessary 
to prevent pressure on the specimen. Instead of keeping specimens in alcohol 
before mounting them, soma prefer a mixture of 2 parts distilled water and 1 of acetic 
acid. If mounted in balsam it is not necessary to seal the mount, but if in glycerin 
it should be ringed with zinc-cement, Brunswick black, asphalt, or some similar 
material. It is not easy to rear mites in captivity. Some forms, like tyroglyphids, 
can be placed on a decaying surface, and if the moisture and ventilation is main- 
tained will breed in enormous numbers. But the Oribatidm and Parasitidas are 
much more difficult. These can be kept within a small glass cell placed on a micro- 
scope slide and covered with cover glass held down by a few drops of glue, or a rubber 
band. Cells can be purchased, or made by cutting off sections of glass tubing of the 
proper size. A piece of moist blotting paper may be put in the cell, and then the 
mites or eggs and some food. It is necessary to see that the cell does not dry out 
nor become too moldy. By care many mites can be reared in such cells and their 
habits and transformations observed under the microscope. Ticks may bo reared 
by placing them on a suitable animal and covering the spot with a cloth or muslin 
bag to catch the tick when ready to molt. The rearing of species parasitic on birds 
would be difficult and has not been accomplished; but those on some of the domestic 
birds doubtless could be studied by isolating a pair on a host in confinement. 
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Phytoooptoa= PhyUocopies. 
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Phytoptoso 13S 

Phytopf us= Kriiphyw. 

PliyLoLlpalpia 38 

Ticobla. 30 

Flgnionphorus , 107 

Ptaoliaphilus 3S 

Pimolobia 108 

Plnollos 6G 

Fiona S3 

Plrai-arusa-UroplitGlla. 

Platoromaous. 00 

Vlatylaolaps>= Parhylaclaps. 
Platarohia— Itocarthia. 

Pnoumonyssus 77 

Podapolipus 108 

rodor.iuum 84 

Podoribatff s-= Oalumna. 

PodoUirombuua 43 

Poocitocuirus 85 

Polyaapia SO 

Pontaraclrna... 4R 

Poropoplialus 140 

Poroso areas 07 

Porrhostnspis— Gama&is. 
Porrothus^Carnbodos. 

Proclophyllodes 123 

rrosoma 8 

I'rosopodecto 132 

I'rosopnd<m=«Huemai>hysnUs. 

Prosopon 12 

l'rostlgmata 16 

Vrotslges 123 

Protollchus- Pterolichus. 

Protanymph 73 

Protaplopftora J03 

Protoribates— Orlbatodes. 
ProUia>=Thyas. 

l'soudalloptes 122 

Pseuclixodos- Uorraauontor. 

L'flcudoehoylns 25 

I'seiidopar jsitus«- Hypoaspis. 

Fscudo-sUgmui fa organ. 00 

l'sorergales 28 

I'aoroptcs 131 

Ptemlloptcs 120 

l?tcrncolus= 'JYoucisarlia, 

Ptorodeotfid 122 

Pterolfchus 123 

1'toronyssus 181 

Pl(5ropUagus= Ptcrodoetos. 
rteroptiia^Splutumix. 

l'lorygosoma 31 

Ptilonyssus 77 

Ptochaxus 87 

Punptoribalesa aalumna. 

l'ycnOKonida 14t 

KoUltollii 82 

Raphignathus 31 

Red bug. 42 

Red spiders 82 

lied, water 62 

Miagldla » 

Ilhinanyssus 77 

Rliinolbroml)Jiim~ Tanaupodas. 

Ellipiconlor 08 

Uhiploophalus 08 
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Rhipistoma= Haemaphysalis. 

Rhizoglyphus 116 

Rhodocarus 80 

Rhombognathus - 56 

Ehyneholophus= Erythraeus. 
Rhynchoprion= Argas. 
Rhynchothrombium= Tanaupodus. 

Ricini 63 

Eitteria— Rhyncholophus. 
Rivobates= Hygrobates. 

Rivoltasia 123 

Eouget 42 

Saproglyphus= Monieziella. 
Sarcoborus= Harpyrynchus. 
Sareonyssus= Haemalastor. 
Sarcopterinus= Harpyrynchus. 
Sarcopterus= Harpyrynchus. 

Sarcoptes 130 

SarcoptidEe 128 

Scabies 128 

Scaly leg 132 

Scapheremaeus=Cymberemaeus, 

Scaptognathus EC 

Scheloribates= G alumna. 
Schistosoma^ Megninia. 

Schizocarpus 127 

Scirula 24 

Scirus 25 

Scleroderma 16 

Scutacarus 108 

Scutovertex 08 

Scyphius= Rhagidia. 

Seed ticks , 60 

Seiodes 80 

Seiulus , 85 

Sejus 81 

Sericothromhium= Trombidium. 

Serrarius 95 

Serrator= Histiostoma. 
Sessiluneus= Gamasellus. 

Sheep scab 131 

Silver top 100 

Simognathus 56 

Simonea= Demodex. 

Si terop tes 107 

Smaridia= Eessonia. 

Smaris 40 

Spelaeorhynchus 70 

Speleorehestes. .■ 22 

Sperchori 51 

Spermatheca - 11 

Spbaerochthonius= Hypochthonius . 
Sphaerogyna= Eediculoides. 
Sphaerolselaps= Pachylaelaps. 
Sphacrolophus= Ehyncholophus. 
Sphaeroseius= Hypoaspis. 
Sphaerozetes= Oribatella. 

Spinturnix. 76 

Spirochaetosis 64 

Spotted lever 67 

Steatozoon= Demodex. 
Steganaspis=Arrenurus. 

SEernostomum 77 

8tigniae<ides_. . . - 38 

S tigraaeopt ~Lr- 38 

Stigmaeus . .„ _ » 37 
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Stilochirus= Laelaps. 

Stylocerata 16 

Suctobelba= Oribata. 

Sugar mite .. 112 

Symbiotes= Chorioptes. 
Sympleetoptes=Laminosioptes. 
Syncaligus=* Acheles. 

Syringobia 122 

Syringobial stage 30 

Syringophilus= Picobia. 
Taehybates= Eupodes. 

Tanaognathus 48 

Tanaupodus 43 

Tardigrades 140 

Tarsolarkus 109 

TarsonemidEe 104 

Tarsonemus 10S 

Tarsotoinus. 31 

Tectocepheus 95 

Tectopedium 90 

Tegeoeranus 99 

Tegonotus 137 

Teleiochrysalis 43 . 

Teneriffla 23 

TeneriffioIa= Teneritfia. 

Tenuipalpus 34_ 

Tetranobia 38 

Tetranyehidse 32 

Tetranychina 38 

Tetranychoides 38 

Tetranyehopsis 34 

Tetranychus 35 

Tetrapoda 16 

Texas fever 67 

Thalassarachna 55 

Thecarthra 122 

Thrichocylliba= CiUiba. 

Thyas 50 

Thyopsis 52 

Ticks 56 

Tinoglisehrus= Spinturnix. 

Tlalsahuate 42 

Tomogastra % 

Torynophora=B ry ob ia . 
Trachygamasus=Parasitus. 
Trachynotus= Trachytes. 

Trachytes . 89 

Trachyuropoda 90 

Tricheremaeus= Notasp is. 
Trichobius=Trichoecius. 
Trichodactylus= Trichotarsus. 

Trichoecius 12? 

Trichoribates= Oribatella. 

Trichotarsus -' 117 

Trimerus--™ Epitrimerus. 

Tripochthonius M 

Tristaspis= Periglischrus. 
Tritia= I'hthiracarus . 

Tritonymph 73 

Trizetes W2 

Trombella 44 

Trombieula 43 

Trombidiidse 41 

Trombidium 43 

Trouessartella 55 

Tumjdalvus=Trirjochthoniu3. 
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POrioafe. -4Mk M 

PypMothiombium .' '. 43 

|rroglypMdlB ' 109 

Pro^y^husi 

(SrNiUIa ; gg|j 

taianlcolo— Atex.^iS* 

Jwdtoychus—Trachyurjj 

jiboU^aUiisBTJropUt 

7«vpll6|la. 

Tiopods.: i': .7TJ 88 

Jroppflella.,. .». 90 

y&iaSto # 

Jroseiua.... ...;.. , ' 88 

JiostetnftUa- Uropoda^ 





Wdtar-mli 
WitaU'staobra. 

imtostigmafa 

ij^a—Netaspis. 

flnaSfcors- Amhlyomma. 
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